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ABSTRACT

GROUP MOTIVATION AND PERFORMANCE ON TASKS OF VARYING COGNITIVE
COMPLEXITY: EFFECTS OF COLLECTIVE EFFICACY AND GROUP PERSONALITY
COMPOSITION

Michael Moss, Ph.D.

George Mason University, 1998

Dissertation Director: Dr. Stephen J. Zaccaro

Within the context of a group input-process-output framework, the current study examines
the effects of collective efficacy and group personality composition (i.e., collectivism, intellectual
curiosity, and conscientiousness) on a) other group input variables including group-set goals, group
goal commitment, and task cohesion, b) group process variables including time spent planning,
planning process quality, physical effort, coordination, and task strategy effectiveness, and c) group
performance. The study also investigates the moderating effects of task complexity on various
input-process and process-performance relationships. A peripheral focus of the study was to
compare the measurement and predictive validity of process and outcome measures of collective
efficacy.

Fifty-two 3-person teams participated in a manufacturing simulation in which materials are
bought, assembled into products, and sold to a retailer. The study employed a 2 (low vs. high
collective efficacy) X 2 (low vs. high task complexity) X 2 (trials) mixed design wherein both
collective efficacy and task complexity were manipulated. Group planning and performance

sessions were videotaped, and all group process measures were objectively measured.



Though expected effects of the collective efficacy manipulation were not observed, correlational
evidence indicated that group perceptions of efficacy are an important determinant of other group
inputs, processes, and performance. Results indicated that task complexity was a potent moderator
of the effects of collective efficacy on both, group process and performance, and of group process
on performance. Further, these moderating effects of task complexity were reduced to main effects
over trials, possibly due to a reduction in subjectively perceived task complexity associated with
increased task experience.

Observed effects of group personality composition on performance were scant, though
mean group collectivism and conscientiousness did have consequences for group motivation.
Finally, study findings highlight potentially important differences between process and outcome
measures of collective efficacy. Specifically, within-group homogeneity of team member efficacy
perceptions varied as a function of both efficacy measure and group task experience, and results
pointed towards differential criterion validity of these efficacy measures as a function of task
experience.

Due to restricted statistical power, marginal findings were interpreted along with significant

findings. Additional qualifications are briefly summarized in the Discussion.



INTRODUCTION

OVERVIEW

Discussions of group motivation and performance usually begin with an emphasis on and
defense of the relevance of these issues to today's workplace. As if the significance of increasing
work team effectiveness demands justification, researchers stress that catalysts such as
advancement of modern technology (e.g., Bass, 1980; Haythorn, 1968), escalating competition in
the marketplace (e.g., Gladstein, 1984; Swezey, Meltzer, & Salas, 1994), and other environmental
influences have elevated the need to understand the factors that foster or frustrate team
effectiveness. For all of human existence, individuals have joined together to accomplish feats they
could not on their own-- it seems that this alone justifies the study of group effectiveness.

The group interaction process is a crucial determinant of whether a group exceeds (e.g.,
assembly bonus) or falls short (e.g., process loss) of its potential or optimal performance, and for
this reason group process is the central component in most models of team effectiveness (e.g.,
Gladstein, 1984; Hackman & Morris, 1975; McGrath, 1964; Tannenbaum, Beard, & Salas, 1992).

Although these "input-process-output” models differ slightly from one another, most have a
number of critical features in common. First, each recognizes that groups can be described by a
number of internal and external characteristics (e.g., composition, structure, work norms, external
resources, etc.) that delimit their potential effectiveness. Second, the models emphasize that these
inputs primarily affect group outcomes through the group interaction process. For example, group
composition (e.g., KSA distribution among members) may affect group performance through its

effects on planning quality and strategy development. Although earlier models posit that the
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relationship between inputs and group outcomes are fully mediated by group process variables
(e.g., Hackman & Morris, 1975: McGrath, 1964), more recent models acknowledge that input
factors can also affect group outcomes directly. Finally, with the exception of the early McGrath
(1964) model, group process modelis propose that environmental (i.e., situation-specific)
characteristics may moderate process-output relationships. Referring to the above example, the
extent to which planning quality and strategies influence group performance may be determined
partly by the cognitive complexity characterizing the task.

Tannenbaum's et al. (1992) model adds several unique dimensions over existing process
models (refer to Figures 1 and 2 for model depictions), but two are of particular relevance to the
current study. First, their model shows that the effects of some input variables on group outcomes
are more proximal than others. Kanfer (1990) draws a distinction between proximal and distal
motivational systems, proposing that proximal motivational processes refer to "motivational
constructs and mechanisms that control the initiation and execution of actions during engagement
with the task" (p. 82), whereas distal processes involve those constructs and mechanisms that
affect actual behavior indirectly (e.g., goal choice, intended future effort). Process models of group
effectiveness are proximal theories in that inputs presumably affect group process (i.e., member
interactions and behavior), but Tannenbaum's et al. model shows that certain input variables
operate on group process only through their effects on other input variables.

The other contribution of the Tannenbaum et al. model relevant to this study is the
recognition that environmental characteristics may moderate not only process-output relationships,
but also input-process relationships. Using the above example once again, the influence of group
composition on team planning and strategy development may itself be moderated by some aspect of

the organizational climate that influences the extent to which employees contribute to group efforts
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(e.g., reward system). Further, this perspective implicitly leaves open the possibility that group
inputs may also moderate the relationship between other input variables and group process. For
example, the effect of group composition on strategy quality could vary as a function of whether
group members' KSAs are optimally applied in the group's existing role structure.

These theoretical increments underscore that the potential causal pathways from inputs to
group performance are many and varied, and thus, have implications for both future research and
organizational interventions designed to improve group effectiveness. The current study focuses on
the effects of two such group input variables on other group inputs, group process, and
performance-- group personality composition and collective efficacy. The study also focuses on
the moderating effects of task complexity on input-process and process-output relationships.
Consideration of these factors simultaneously highlights some of the complexities characterizing
relationships among group inputs and environmental characteristics in determining group
motivation and performance.

Investigating the consequences of collective efficacy and group personality composition
also offers insight into the interplay between proximal and distal motivational systems highlighted
by Kanfer (1990). As Kanfer notes, the same psychological variable may operate in both systems
simultaneously, exerting different influences on "fundamentally different but related motivational
processes” (p. 82). Further, Kanfer argues that proximal and distal theories provide
complementary knowledge about motivational processes, and that a focus on one at the expense of
the other yields an incomplete understanding of behavior and performance. As described above in
input-process-output terms, the current study examines the proximal and distal effects of both
group personality and collective efficacy. In the distal system, the focus is on their relationship to
each other and other input variables; in the proximal system, the focus is on their impact on group

process.



The forthcoming review first presents a comprehensive summary of the theoretical and
empirical work on collective efficacy, including its definition and measurement, determinants, and
consequences. [n this discussion, a strong emphasis is placed on the role of group goals in
regulating the effects of collective efficacy on group processes and performance. The next section
distinguishes the performance facilitating mechanisms of collective efficacy for simple group tasks
from those for more complex tasks. The final section examines group personality composition and
its implications for group performance.

[n the current study, group personality composition is assessed, and collective efficacy and
task complexity are manipulated in order to examine how composition and efficacy affect other
group inputs, group processes, and performance on tasks of varying complexity.

DEFINITION AND MEASUREMENT OF COLLECTIVE EFFICACY

Research has unequivocally revealed that self-efficacy (Bandura, 1982), or self-beliefs
concerning one's competencies in a specific performance domain, has substantial implications for
individually based, work related performance (Gist, 1987; Gist & Mitchell, 1992). Largely in
response to organizations' increasing reliance on groups to carry out various work activities,
researchers who acknowledge the potential impact of self-efficacy on performance have begun to
examine the antecedents and consequences of its group level counterpart, collective efficacy.

Although theoretical perspectives on collective efficacy are quickly evolving, researchers
have evidenced fundamental differences concerning the precise definition and measurement of the
construct. These basic differences in approaches to the definition and measurement of collective
efficacy may or may not prove to be of practical consequence-- however, inattentiveness to the
issues involved could be preventing a unified effort to the continued development and refinement of
the construct. Therefore, before discussing the antecedents and consequences of collective

efficacy, it is useful to summarize and reconcile differences among the various perspectives of



collective efficacy.
Definitional Ambiguity

Bandura (1982) introduced collective efficacy as a direct extension of its individual level
counterpart, self-efficacy. Paralleling the inauguration of the collective efficacy concept was the
ambiguity surrounding its definition as Bandura neglected to explicitly provide one. Bandura
(1982; 1986) did, however, provide definitions of self-efficacy. In his 1982 paper, Bandura
suggested that "perceived self-efficacy is concerned with judgments of how well one can execute
courses of action required to deal with prospective situations” (p. 122). In his 1986 book, he
provided a more direct definition of self-efficacy: "Perceived self-efficacy is defined as people's
Judgments of their capabilities to organize and execute courses of action required to attain
designated types of performances” (p. 391).

By providing definitions of self-efficacy, indicating that collective efficacy is "rooted in
self-efficacy” (Bandura, 1982, p. 143) and that advancement of research on the construct "requires
development of suitable tools for gauging groups' perceptions of their efficacy to achieve varying
levels of results” (p. 144), Bandura invited researchers to construe a definition of the concept on
their own. And so they did:

"...the perceived probability that collective effort will result in collective accomplishments”
(Shamir, 1990)

“...the group's or organization's collective belief that it can successfully perform a specific
task" (Lindsley, Brass, & Thomas, 1995; Lindsley, Mathieu, Heffner, & Brass, 1994)

“...an individual's judgement of how well the group can execute actions required to perform
the task” (Weldon & Weingart, 1993)

"...the beliefs that individuals hold concerning the ability of their group to successfully
perform its work tasks" (Riggs & Knight, 1994)

"...a group's consensual belief about its ability to perform a particular task" (Whitney,
1994).
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"...an individual's belief that a group can perform successfully" (Guzzo. Yost, Campbell.
& Shea, 1993)

"...concerns judgments that people make about a group's level of competency” (Parker,
1994)

"...an individual's estimate concerning a group's capability” (Earley. 1993)

"...a sense of collective competence shared among individuals when allocating,

coordinating, and integrating their resources in a successful concerted response to specific

situational demands" (Zaccaro, Blair, Peterson, & Zazanis, 1995)

It is clear that these definitions were conceived mostly from Bandura's (1982; 1986)
definitions of self-efficacy. However, it is also clear that these definitions represent slightly
different perspectives of the collective efficacy concept. It is likely that such differences emerged
as a result of one or more of three reasons. The first reason concerns the leve! of theory,
measurement, and analysis for which the construct has relevance (Klein, Dansereau, & Hall, 1994;
Kenny & La Voie, [985; Rousseau, 1985). Earley, (1993), Riggs & Knight (1994), Guzzo, et. al.
(1993), and Weldon & Weingart (1993) define collective efficacy in terms of individual
perceptions of the group's capabilities. In contrast, the definitions offered by Lindsley, Brass, et.
al. (1995), Lindsley, et. al., (1994), Whitney (1994), and Zaccaro, et. al. (1995) depict collective
efficacy as a group level phenomenon.

This is important because the antecedents and consequences of collective efficacy may be
different depending on whether the construct is examined as an individual or group level
phenomenon (Zaccaro, et. al., 1995). Further, the extent to which factors external to the group
(e.g., task characteristics) moderate the relationship between collective efficacy and performance
may depend on whether it is conceptualized, measured, and analyzed as an individual or group

level construct. As will be discussed in the next section, the level differences in definitions may be

due to considerations involved in the analysis of aggregated individual level data.
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Second, Bandura discussed self-efficacy in a number of different publications (e.g., 1977a:
1977b: 1978: 1981; 1982; 1986) and some of the definitions he offered deviated slightly regarding
the target of self-efficacy (e.g., ability to "deal with prospective situations" versus "attain
designated types of performances”). As can be seen above, definitions of collective efficacy
diverge along the same lines. The various definitions refer to efficacy beliefs concerning responses
to situational demands, performance of a particular task, performance of work tasks, attaining
collective accomplishments, level of competency, performing successfully, etc.

In part, this definitional confusion involves whether the target of the group's efficacy is
group process or group outcomes. That is, does collective efficacy pertain to group member
perceptions regarding their ability to perform particular behaviors or their likelihood of achieving
specified levels of performance? To clarify, two studies in which process self-efficacy was
measured (Mone, 1994, Wood & Locke, 1987) assessed the extent to which students judged they
were capable of exercising various behaviors ostensibly required for academic success (e.g., class
concentration, memorization, discriminating concepts, etc.). In contrast, outcome oriented
measures of academic self-efficacy gauge students’ judgments regarding their likelihood of
achieving particular grades in a class (e.g., A or higher, B or higher, C or higher, D or higher, etc.).

The third reason definitional differences exist may be because Bandura (1982: 1986)
defined self-efficacy in terms of individuals' perceptions about their ability to "execute courses of
action," but he operationalized the construct by asking subjects how confident they were that they
could attain each of a number of levels of performance on a given task. Essentially, Bandura
characterized seif-efficacy as having a process orientation, but measured it as beliefs about the
likelihood of attaining particular outcomes. As suggested by Mone (1994), process and outcome
measures of efficacy are likely related, however, they may be more or less predictive of subsequent

behaviors, cognitions, performances, or other criteria.
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Differences among extant definitions of collective efficacy may have consequences for its
theoretical and methodological evolution. Consensus among researchers on the nature of the
construct in question will facilitate more collaborative efforts towards accumulating support for
theoretical propositions introduced in the literature. In the next section, I will offer an approach to
reconciling differences among the various perspectives on collective efficacy.

Reconciling Differences Among the Definitions

Levels of Theory, Measurement, and Analysis

Levels of theory, measurement, and analysis are concerned with the units (e.g., individuals,
groups, organizations) for which prediction, measurement, and statistical analysis regarding
variables of interest are relevant (Klein, et. al., 1994; Rousseau, 1985). Definitions of collective
efficacy that refer to group, collective, or consensual beliefs suggest that collective efficacy is a
group level construct. In contrast, those that refer to individuals perceptions or judgments
inherently imply that the level of theory for which collective efficacy is relevant is the individual.
The level of theory at which researchers define the construct invariably prescribes the level of
analysis they should use to examine its relationship with other variables. This is supported by the
fact that every researcher who has offered a definition and published an empirical study has
analyzed collective efficacy data at a level compatible with his/her definition.

However, there are cases in which authors intimate group level relationships between
collective efficacy and other variables, yet they test these propositions employing an individual
level of analysis. For example, Spink (1990a) hypothesized that "volleyball teams high in
collective efficacy about an impending encounter will be more cohesive than teams that are low in
collective efficacy” (p. 303), but his results were based on unaggregated, individually reported
perceptions of teams' cohesiveness and efficacy. In the same article, Spink concluded that for elite

volleyball teams, "high collective efficacy teams" performed better in the tournament than "low
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collective efficacy teams” (p. 308). Since data was obtained from only 30 to 83% of the members
of each team and was not aggregated to the team level. the level of the analyses conducted were
incongruous with the phrasing of predictions and interpretations of results (i.e., level of theory). A
study by Kumpfer, Turner, Hopkins, & Librett (1993) similarly misrepresents level of theory
predictions and interpretations regarding collective efficacy. According to a number of "levels”
advocates, incongruities among levels of theory, measurement. and analysis can lead to spurious
conclusions (Klein, et. al., 1994; Rousseau, 1985).

Despite that a number of researchers adhere to individual level definitions of the construct,
most of the collective efficacy literature is geared towards a group level phenomenon. Ultimately,
researchers are most concerned with the relationship of collective efficacy with other group level
variables such as group-set goals, cohesion, and of course, performance. In many collective
efficacy studies published to date, group level data is created by aggregating individual level
responses within groups, thus creating one group efficacy score. Analyses are conducted using
group means as data points, and interpretations of results are geared towards group, not individual,
outcomes. Researchers generally avoid employing a truly group level of measurement (i.e.. group
consensus), probably because this method of measurement: a) has practical limitations (e.g., for
very large groups) (Lindsley, et. al., 1995), and b) may yield biased estimates of collective efficacy
due to social influences within the group (Guzzo, et. al., 1993). A recent study by Gibson, Randel,
& Earley (1996), however, indicates that group discussion and aggregation methods may yield
similar results.

To the extent that researchers are concerned with a group level phenomenon, definitions of
collective efficacy should refer to group members' collective, shared, or consensual beliefs,
perceptions, or judgments. And if researchers assess such beliefs via individual perceptions,

precautions should be taken to ensure that group members respond similarly with respect to the
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construct in question (Kenny & La Voie, 1985; Klein, et. al., 1994). Tests of the homogeneity of
group member responses and between-group differences help to verify that the construct has
meaningfulness at the group level (Klein, et. al., 1994; Rousseau. 1985).

Consideration of within-group homogeneity of responses is important for group level
constructs because their antecedents and consequences may differ depending on whether or not
beliefs of group members are shared. Groups with identical mean (aggregated) collective efficacy
scores but substantial differences in within-group variability may manifest dissimilar behavioral
patterns. For example. two three-person groups with mean collective efficacy scores of 24-- one
group with individual scores of 8, 8, and 8 (of 10) and another with scores of 10, 10, and 4- could
plausibly evidence substantial differences in member behaviors and interactions. A member with
low collective efficacy beliefs may exert low levels of effort and persistence on the task-- a
response that could be deleterious to group performance, particularly on an interdependent task. In
addition, the attitudes, beliefs, and behaviors of certain members with low group efficacy beliefs
may negatively influence group efficacy beliefs, and thus, the subsequent motivation of other group
members. Heterogeneous group efficacy expectations may also influence group cohesion, or
cooperation and coordination.

A study by Rosenthal & Cofer (1948) provides indirect support for the above argument.
[n their study, a confederate who was planted in experimental groups stated beliefs and attitudes
and behaved in a manner consistent with an "indifferent and neglectful" attitude. Despite the fact
that the confederate performed equal to the other subjects in the experiment, experimental groups
evidenced significantly greater declines than control groups over the nine trials regarding their
beliefs about group goal attainability (i.e., group efficacy) and whether other group members
would try too hard achieve the goal. Since individual member effort and persistence are

consequences of group efficacy (refer to discussion on pps. 35-39), it is not unreasonable to
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suggest that individuals with low group efficacy perceptions will be more likely to behave in an
“indifferent and neglectful” manner. And these individual perceptions can have strong influences
on other members' beliefs and behaviors. Thus, it can be argued that group variability of collective
efficacy perceptions may be as consequential for group behavior as group means. Tests that assess
homogeneity of member responses help to ensure suitable level of theory interpretations of the
findings.

Three issues should be noted at this point. First, if it is accepted that collective efficacy is
concerned with group perceptions, it could be argued that assessment of individual perceptions of
collective efficacy (i.e., individual level of measurement) is incongruous with intended level of
theory and analysis. Lindsley, et. al. (1995) suggests that group consensus responses avoids this
potential obstacle and Klein, et. al. (1994) suggests that asking group members to indicate their
group'’s collective efficacy perceptions rather than their own perceptions is another possible
solution. However, it is likely that violation of the congruity of levels recommendation is of little
consequence in this case. Neither solution appears to be more effective than assessment of
individual beliefs. The problems associated with group consensus ratings are noted above. Klein's
et. al. recommendation asks individuals to provide information they may not have, and may lead to
measurement error, particularly in assessments of newly formed groups. In addition, obtaining
individuals' estimates of group perceptions does not appear to add anything above assessment of
their own perceptions as long as tests for homogeneity of responses within groups are conducted.

Second, the present discussion seems to imply that collective efficacy cannot, or should
not, be examined as an individual level phenomenon. This is not the intended implication. A
researcher may be interested in examining the effects of individual perceptions of collective
efficacy on individual outcome variables (e.g., individual helping behaviors within the group

setting). This is certainly not only acceptable, but potentially a worthwhile endeavor. For
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example, Jex & Gudanowski (1992) explicitly tested the relationships among environmental
stressors, individual perceptions of collective efficacy of their work groups. and work rclated
strains. As shown in this study, individual perceptions of efficacy can interact with environmental
factors to influence individual outcomes.

Third, in some cases, particularly for newly formed groups, it is likely that group member
responses will not evidence sufficient similarity to warrant unambiguous interpretation of group
level analyses. Under these circumstances, a researcher might continue to conduct group level
analyses, however, care should be taken to qualify interpretations of the findings. Also, as noted
above, a researcher may examine the effects of individual perceptions of collective efficacy on
individual level outcomes.

The main point to be drawn from this section is that current theoretical discussions about
collective efficacy and empirical attempts to corroborate posited theory have been geared primarily
towards a group level phenomenon, and as such, theory, measurement, and statistical analysis of
the construct should be consistent. [n addition, researchers must be careful to unambiguously
articulate their hypotheses, measurement of the construct, analysis of the data, and interpretations
of the results so that the nature of the "collective efficacy" they are investigating is clear to those
who build on their work.

The Target of Collective Efficacy: Beliefs about Process versus Beliefs about Outcome

Most assessments of efficacy have been outcome oriented. Such measures gauge
perceptions regarding an individual's or group's probability of attaining particular levels of
performance. In contrast, process measures of efficacy are concerned with an individual's or
group's ability to perform various behaviors that are requisite to successful overall performance.
For example, one might assess a basketball team's outcome efficacy by asking team members how

confident they are that their team could win 10, 15, 20, 25, and 30 games. Process efficacy could
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be measured by asking team members how confident they are in the team's passing, shooting.
defense. endurance, work ethic. teamwork, etc., or any other facets or subdimensions that likely
contribute to overall performance.

As mentioned above, process and outcome efficacy will likely be related, but they may
manifest divergent relationships with other variables. Mone (1994) suggested that process and
outcome measures of efficacy would differentially predict criteria depending on their conceptual
congruence to those criteria. Using the illustration above for example, the basketball team's
outcome collective efficacy might be more strongly related to the team's goal for season wins and
actual season wins, whereas process collective efficacy might be more strongly related to team
effort. turnovers, teamwork behaviors. etc.

Of course, the extent to which process measures of efficacy are related to intermediate or
ultimate indices of performance depends on which subdimensions of performance are included in
the process efficacy measure and how they are combined. Hypothetically, a process measure of
efficacy that assesses and appropriately weights confidence beliefs pertaining to each and every
factor contributing to overall performance might be more strongly related to an ultimate
performance criterion than an outcome measure of efficacy.

For example, Mone (1994) found that outcome self-efficacy evidenced higher relationships
with personal grade goals and actual grades than did process self-efficacy. In his study, however.
the process measure of efficacy was an average value of the student's confidence in his ability to
perform six different academic behaviors (i.e.. memorize facts, concentrate in class, understand
concepts, explain concepts, discriminate concepts, and take notes). To the extent that exam grades
in the class were primarily a function of memorizing boldface terms in a textbook, inclusion of
facets of performance such as class concentration and notetaking (and possibly other facets as

well) in the process efficacy measure is likely to depress the validity of the measure. In this case,
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the student's perceptions of efficacy regarding his memorization capabilities alone might have had
higher predictive validities for overall grade than both, the aggregated process efficacy measure
and the pure outcome efficacy measure.

The point is that a process efficacy measure which assesses efficacy pertaining only to
those facets of performance that contribute to overall performance will yield higher relationships
with that criterion than a measure that includes facets of performance that do not contribute to
overall performance. In addition. 2 measure that weights each facet by its relative contribution to
overall performance will exhibit an even stronger relationship.

On the Manipulation and Meaning of Process and Outcome Efficacy. An additional
consideration in understanding and interpreting relationships between collective efficacy and other
variables is the manner in which it is manipulated. When efficacy is manipulated in a laboratory
study, a potentially critical difference between process and outcome efficacy measures is that
outcome efficacy may or may not be tied to a group's confidence in its task-related abilities
whereas process efficacy necessarily is. Whether an outcome efficacy measure is representative of
the group's confidence in its competencies depends on whether the manipulation occurs prior or
subsequent to group performance. This distinction has critical implications for the psychological
state being manipulated, and therefore, interpretational implications for findings concerning the
construct.

For those outcome efficacy manipulations conducted prior to initial performance, the
bogus normative information presented to experimental groups differs according to efficacy
condition only. In these cases, "low efficacy" groups are led to believe that average group
performance is substantially lower than the level believed to be average by "high efficacy” groups
(cf. Whitney, 1994). The result is a difference in group expectations regarding the levels of

performance that are attainable, but no differences in member beliefs about the group's task-related
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capabilities. In contrast. for manipulations conducted subsequent to performance, groups in
different efficacy conditions are given bogus normative information regarding their performance
relative to other groups (cf. Zaccaro, et. al., 1992). Therefore, this manipulation elicits differences
in group task-related confidence-- and a psychological state that has critical implications for group
motivation.

The latter manipulation of outcome efficacy produces a state of collective efficacy which
will yield correlated process and outcome measures. As process efficacy measures gauge group
member confidence in the group's ability to perform various task-related behaviors. groups who
have been informed that they have performed well on the task will be more likely to rate themselves
high on these behaviors. In contrast, the former manipulation of outcome efficacy gives no
indication to group members how effective they might be in performing task-related behaviors--
they know only that they can expect to attain a certain performance score. As a result, subsequent
outcome efficacy measures will be uncorrelated to process efficacy measures.

Clearly, the more meaningful manipulation of outcome efficacy is the one which has
stronger implications for the psychological state being created. Definitions of self and collective
efficacy use words like "competency," "capability,” and "ability." As such, an outcome measure of
efficacy is only as meaningful as the performance scores are to the groups who are estimating their
perceived likelihood of achieving them.

Assuming only meaningful manipulations of outcome efficacy are used, process and
outcome efficacy measures represent two ways of operationalizing a single construct-- one
characterizing efficacy as multidimensional and the other as unidimensional. In fact, it has been
suggested that the accuracy of outcome self-efficacy judgments depends on an individual's
cognitive assessment of the accessibility of specific personal and situational resources, and how

they combine to contribute to performance (Gist & Mitchell, 1992). That is, outcome efficacy
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Judgments likely result from an overall analysis and weighting of more subordinate, process
efficacy judgments deemed relevant for overall performance.

Factors Affecting the Predictiveness of Process and Outcome Efficacy Measures. It is
likely that one type of measure will be more predictive of specific variables and/or under particular
circumstances and the other will be more predictive of other variables and/or under other
circumstances. For example, outcome efficacy measures will almost always predict performance
goals more strongly than process measures due to the operational and conceptual congruence
between the two constructs. In fact, these constructs are so similar that multicollinearity between
efficacy and self- or group-set goal difficulty is a common statistical impediment in goal setting
research (cf. Durham, Knight, & Locke, 1995; Kane, 1996; Locke, Moss, & White, 1995; Mesch.
Farh. & Podsakoff, 1989; Prussia & Kinicki, 1996).

Factors that could influence the predictiveness of process efficacy measures are: a) extent
to which the measure accurately and exhaustively identifies facets or subdimensions of
performance that contribute to variance in overall performance, b) accurate weighting of these
facets by the magnitude of their contributions to overall performance, c) correspondence between
respondents’ efficacy judgments for each facet and actual capabilities, and d) the extent to which
respondents accurately incorporate into efficacy judgments the effects of situational influences on
performance. In contrast, the predictive validity of outcome efficacy measures relies on: a) the
correspondence between respondents’ efficacy judgments for overall performance and actual
capabilities, and b) the extent to which respondents accurately incorporate into efficacy judgments
the effects of situational influences on performance.

When respondents have little experience with the task, and/or when task complexity is
high, efficacy judgments may be inaccurate (Gist & Mitchell, 1992). Under these circumstances,

well-constructed process measures of efficacy may be more predictive of overall performance



because the multidimensional nature of process measures may focus respondents' attention on
aspects of performance they would fail to consider in making outcome oriented efficacy judgments.
This may be especially true in examinations of group efficacy as respondents may overlook
various aspects of group functioning, in favor of more task-specific considerations (i.e., member
abilities), that could contribute substantially to overall performance. In contrast. when researchers
find it difficult or impossible to identify facets that contribute to overall performance, when success
on a task can be achieved in various ways (e.g., on some complex tasks), and/or when subjects
possess considerable, accurate past performance information. outcome efficacy measures are likely
to be more predictive of overall performance.

An obvious solution to the decision of whether to use process or outcome measures of
collective efficacy appears to be to measure both and compare the magnitude of their relationships
with other relevant variables. Such comparisons will help to confirm empirically whether the two
represent separate constructs or alternative measures of a single construct. It will also help to
delineate the circumstances under which one measure of efficacy is superior to the other.

Another, less obvious solution is to obtain a measure of outcome collective efficacy and
multiple independent measures of facet-specific efficacy that focus on each of a number of critical
subcomponents of performance. For example, if a researcher does not feel that he has uncovered
all relevant subdimensions of performance but is confident that he has pinpointed a few critical
components, he may use these measures of efficacy singly rather than in combination. Retaining
this level of specificity rather than combining all facets into a more sweeping, multidimensional
process efficacy measure may explain more variance in relevant group process variables as well as
overall performance.

Re-Defining Collective Efficacy

Considering that theory and research have depicted collective efficacy primarily as a group
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level construct, it should be defined in terms of groups' collective or shared beliefs. Differences in
the dimensionality of process and outcome measures of collective efficacy suggest that two slightly
different definitions might be offered to reflect these differences.

The definition of outcome collective efficacy can be extended from the ones offered by
Lindsley and associates (1994; 1995) and Whitney (1994): "a group's shared belief that it can
attain a specified level of performance on a specific task or in a specific domain." This definition
underscores that the efficacy belief: a) is shared among group members, b) concerns performance
of a specific task or some other unidimensionally characterized endeavor that might not be
accurately classified as a "task," and c) concerns not only successful completion or performance of
a task, but that at a given level of proficiency.

Process collective efficacy can be defined as: "a group's shared belief concerning the
proficiency with which it can perform behaviors requisite to performance on a specific task or in
a specific domain." This definition highlights the multidimensional nature of the process approach
to collective efficacy.

DETERMINANTS OF COLLECTIVE EFFICACY

Although several theorists have discussed potential determinants of collective efficacy
(e.g., Spink, 1990b; Zaccaro, Zazanis, Diana, & Greathouse, 1994; Zaccaro, et al., 1995), no
taxonomical approach has consistently been employed to categorize them. As a comprehensive
taxonomical effort is beyond the scope of this paper, potential antecedents of collective efficacy are
broadly classified below in an attempt to organize existing theory and research in this area.

Since the current study has been conceptualized around the input-process-output view of
group performance, sources of efficacy information will be categorized into the major dimensions
of the process model perspective: 1) group outputs, 2) group process, 3) group inputs, and 4)

environmental/situational characteristics. The addition of feedback loops to the process model



perspective (Tannenbaum et al., 1992) shows that certain group input variables can be affected by
feedback acquired from previous process and performance episodes. This is certainly the case for
collective efficacy determinants.

Since some of the boundaries between group process and group outputs are fuzzy, and
since collective efficacy judgments originate partly from input-input and input-environment
interactions, some determinants may not fall unambiguously into one of the categories. However,
for the most part. the proposed scheme organizes the various efficacy cues in a conceptually
illustrative manner.

Group Outputs

Past Performance Experiences

The most salient source of collective efficacy information comes from past group
performance experiences. A number of studies have shown that past performance feedback,
whether accurate or bogus, is positively related to individual or group perceptions of collective
efficacy (Hodges & Carron, 1992; Lindsley, et al., 1994; Mesch, et al., 1989; Riggs & Knight,
1994; Riggs, Warka, Babasa, Betancourt, & Hooker, 1994; Travillian, Baker, & Cannon-Bowers.
1992; Zaccaro, et al., 1994). Consistency of performance over multiple episodes is particularly
influential in affecting collective efficacy judgments (Zaccaro, Blair, Peterson, & Gilbert, 1992:
Zaccaro, et al., 1994).

Group Process

Interdependent Group Functioning

Although feedback regarding past performance outcomes provides the most direct and
powerful efficacy cues, it should be noted that other aspects of performance may influence group
efficacy (Zaccaro, et al., 1995). For example, a laboratory study by Travillian, et al., (1992)

showed that a number of team process variables (e.g., teamwork, cooperation, coordination, etc.)
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were positively related to teams' post-performance collective efficacy. Despite that the effects of
pre-performance efficacy levels and performance outcome feedback surely inflated the reported
zero-order correlations, one might surmise that discernable triumphs regarding aspects of group
functioning lead to increases in team-level confidence. This may be especially true for groups
working on tasks requiring a high level of interdependence.

Leader Influences

Kane (1995) found that leader behaviors influenced collective efficacy perceptions after
partialling out the effects of group performance on efficacy. In that same study, leader-set goals
and leadership efficacy (i.e., the confidence in one's ability to lead a group effectively), were found
to have significant zero-order correlations with the group’s collective efficacy. However, these
relationships were not tested after removing the effects of group performance on group efficacy. In
a field study, Kumpfer, et al., (1993) found a positive relationship between an empowering
leadership style and individual perceptions of collective efficacy of team members who planned and
established community alcohol and drug abuse prevention programs. These studies suggest that
the actions of group leaders in particular can affect collective efficacy perceptions.

Other examples come from Eden's Pygmalion research. When leaders of platoons were
informed at the outset of a 15-week con:bat command course that particular soldiers had unusually
high potential, those soldiers performed higher than controls on subjective and objective
performance criteria at the end of the course (Eden & Shani, 1982). Eden (1990) found the
Pygmalion effect could be extended to entire groups when leaders were convinced that whole
platoons had higher than average potential. Although Eden suspected that Pygmalion processes
operated partly through increases in soldier self- and collective-efficacy, they were not measured in
these studies. It is not implausible that collective efficacy perceptions could be similarly influenced

by provision of persuasive information that raises group level expectations.
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Other Social Influences

Efficacy perceptions can be malleable, particularly in groups who have not been provided
with ample, unambiguous past performance feedback. Modeling of member abilities, attitudes,
and expectations, verbal persuasion, encouragement, etc. can have an impact on individual
Judgments of efficacy. These influences are likely to be temporary and episode-specific until
bolstered by more persuasive efficacy information (e.g., performance data).
Group Inputs

Perceptions of Member Resources

These are the perceived task and social resources available to the group via individual
members. Member attributes include the knowledge, experience, skills, abilities, personality traits.
attitudes, etc. of members of the group. Collective efficacy perceptions are based in part on
considerations about how group member resources, including those of the perceiver, can be
combined to facilitate effective group functioning in a specified domain.

Support for this position comes from Larson & LaFasto (1989, cited in Guzzo. et al.,
1993) who interviewed 27 management and project teams and found that groups' general sense of
confidence is influenced by members' perceptions about the technical and interpersonal skills
represented in the group. These efficacy cues are particularly salient to members of newly formed
groups since these groups do not have enough past performance data to form efficacy judgments
based on prior shared experiences (Zaccaro. et al., 1994).

Perceptions of Group Resources

Member attributes are combined in various ways to create group level attributes. These
include group composition, role structure, cohesion, commitment, etc. Although group level
attributes may be less salient and in some cases, more tractable than individual level attributes,

group level characteristics are likely to be perceived as existing qualities of the group. In making
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collective efficacy judgments, members evaluate the extent to which the group as a unit maintains
qualities that have probable implications for performance in the relevant domain.

For example, Spink (1990b) found that individuals' perceptions of team social cohesion
were related to individual collective efficacy perceptions of elite volleyball team members. In
addition, Guzzo, Campbell, Moses, Ritchie, Schneider, Shaff, Wheeler, & Gustafson (1991, cited
in Guzzo, et al.. 1993) found that group composition was related to group perceptions of potency.

Individual Differences

Particularly for cases in which past performance information is unavailable or ambiguous,
individual difference variables (e.g., personality) can interact with other variables to affect group
efficacy levels. For example, it is not unreasonable to think that the efficacy of a group formed by
individuals with high levels of neuroticism might be more adversely affected by the threat of
temporal stress than a group with individuals low in neuroticism; that the efficacy of a group
composed of individuals with low self-esteem might be more easily transformed by performance
feedback than groups with high self-esteem members; or that the efficacy of a group with highly
collectivistic members might be more strongly affected by perceptions of member/group resources
than a group of individuals who value self-reliance and independence.

Physiological/Emotional Influences

These efficacy cues are likely to influence collective efficacy in an immediate, temporary,
fashion. For example, stress, fatigue, and illness can have deleterious effects on group efficacy
perceptions whereas excitement and anticipation may have positive effects.

Other Psychological Influences

Other nonsocial, psychological factors such as the use of visual imagery, or focusing
concentration on more or less threatening aspects of a forthcoming performance episode can also

influence efficacy. For example, two independent studies have shown that individuals who were
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asked to imagine and develop hypothetical explanations for success on an impending anagram task
had higher performance expectations and performed better than those who imagined and developed
explanations for failure (Campbell & Fairey, 1985: Sherman, Skov, Hervitz, & Stock, 1981). In
addition, Cervone (1989, in Spink, 1990b) found that subjects who were asked to focus on factors
that might debilitate performance evidenced lower self-efficacy judgments, and as a result, less task
persistence than controls and subjects who were asked to focus on performance facilitating factors.
Again, it is not unreasonable to suggest that such psychological factors could have a similar
impact on expectations and performance at the group level.

Environmental/Situational Characteristics

Social Influences

Social influences external to the group operate similarly to those that originate inside the
group. Organizational expectations (e.g., goals), encouragement and persuasion tactics from
superiors, modeling of attitudes, expectations, beliefs, and behaviors by members of similar other
groups in the organization may influence group efficacy perceptions.

Support for the potential effects of group-external social influences at the individual level
is found in Eden & Ravid's (1982) Galatea study. In this study, the authors confirmed their own
suspicions that the facilitative mechanisms of the Pygmalion phenomenon (discussed above) could
be induced by directly manipulating soldiers’ self-expectations (i.e., Galatea) rather than leaders'
expectations of them (i.e., Pygmalion). In this study, soldiers were provided false feedback
regarding their potential for success by Israeli Defense Force psychologists, and the replication of
results from Eden's previous Pygmalion research (e.g., Eden & Shani, 1982) implied that the
leader's influence in the Pygmalion affect may have been overestimated. As stated earlier, self-
efficacy was not measured in these studies, but Eden (1990) attributed such performance

differences partly to increases in soldier self-efficacy. It may be that the provision of information
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regarding group performance potential by a source external to the group can similarly affect
collective expectations and subsequent performance.

Perceptions of External Resources

An awareness of accessible external resources that facilitate group performance suchas
technical resources, valuable information (e.g., training), superiors who procure funds or needed
materials on the group's behalf, incentives that motivate group members, etc. may also contribute
to a group's sense of collective efficacy.

Task and Environment Characteristics

Groups interact with and within a particular context. Situational catalysts and constraints
can have a substantial impact on the group's confidence in its ability to act. These include factors
such as organizational culture (e.g., consequences of making errors), other aspects of the physical
and psychological setting (e.g., noise), ambiguity or complexity of the work to be performed, time
pressures, etc.

At least four studies suggest that task or environmental characteristics are related to
individual or group perceptions of collective efficacy. Jex & Gudanowski (1992) sampled
nonfaculty employees across 67 diverse job titles at two universities and found that individual
perceptions of collective efficacy were inversely related to role ambiguity and situational
constraints. Larson & Schaumann (1993) found that groups who were prevented from
coordinating their activities on an interdependent task exerted less effort to reach group goals than
those who were able to coordinate. A post-experimental questionnaire revealed that subjects'
motivation was mediated by their perceived ability to reach their assigned goal (i.e., their collective
efficacy).

Two other studies of school-level academic achievement examined antecedents and

consequences of teachers' collective efficacy perceptions. Bandura (1993) presented results from a
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path analysis which showed that adverse characteristics of student body populations negatively
influenced teachers’ (aggregated) collective perceptions of efficacy. Further, a study by Parker
(1994) revealed that teachers' mean ratings of efficacy was negatively related to various
socioeconomic status variables pertaining to the student body population.

[n summary, theoretical and empirical research suggest that collective efficacy is
determined by a variety of factors operating both inside and outside the group's boundaries. Group
members gather information about the group's attributes and experiences and the environment in
which it will perform, and combine the available efficacy cues to make summary level judgments
about the group's ability to perform various behaviors and/or achieve particular levels of
performance.

THE CONSEQUENCES OF COLLECTIVE EFFICACY: Energizing Group Goal Effects

in the Regulation of Group Behavior

When Bandura (1982) introduced collective efficacy, he suggested broadly that it "will
influence what people choose to do as a group, how much effort they put into it, and their staying
power when group efforts fail to produce results" (p. 143). Strong beliefs or expectations held
collectively by group members regarding their group's proficiency in a particular performance
domain leads to empowering performance facilitating attitudes, cognitions. and behaviors. To the
degree that performance is under the group's control, collective efficacy can account for differences
among the performances of groups of equal ability and opportunity.

Although the point may be seem obvious, a crucial assumption in making predictions
about the consequences of collective efficacy is that the groups under consideration are working
towards some end. Thus, for collective efficacy to influence group choice, effort, persistence, etc.,
the group must desire to attain some at least vaguely defined level of performance. Bandura

(1986) has made this argument regarding self-efficacy and individual level motivation:
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"Self-percepts of efficacy do not operate in a vacuum. To regulate effort

effectively, performers must have some idea of the performances they are seeking

to attain and have at least some information about what they are doing.

Otherwise, they are at a loss to know how much effort to mobilize, how long to

sustain it, and when to make corrective adjustments in their strategies. When aims

are clear and level of performance is discernible, self-percepts of efficacy operate

as influential regulators of performance attainment (Bandura & Cervone, 1983).

However, when people are not aiming for anything in particular or they cannot

monitor their performance, there is little basis for translating perceived efficacy

into appropriate magnitudes of effort..." (Bandura, 1986, p. 398)
That is, efficacy has its greatest impact on group behavior when individuals work towards some
variation of a group "goal.” Since goals clarify performance objectives, specific and challenging,
but achievable goals can be very effective in regulating motivation and performance. Efficacy
perceptions not only govern beliefs about which levels of performance are attainable, but they also
influence responses to disappointments along the way. As Bandura points out:

"People’s judgments of their capabilities...affect their aspirations, how much effort

they mobilize in pursuit of adopted goals, and how they respond to discrepancies

between their performances and what they seek to achieve. The self-assured are

much more likely than self-doubters to set themselves challenging standards by

which they raise their level of motivation. By doing so, they expand their

knowledge and skills which further increases their sense of personal efficacy."

(Bandura, 1986, p. 470)

A very substantial amount of theory and research supports Bandura's position concerning
the joint regulatory effects of self-efficacy and goals on behavior (e.g., Bandura & Schunk, 1981;
Cervone, Jiwani, & Wood, 1991 Earley & Lituchy, 1991; Kane, Marks, Zaccaro, & Blair, 1996;
Locke, Frederick, Lee, & Bobko, 1984; Locke & Latham, 1990; Mone, 1994; Schunk, 1990;
Wood & Locke, 1987). To the extent that group members internalize group successes and failures
as their own, perceptions of collective efficacy could be expected to influence goal choice and
regulate goal-directed behavior of groups in similar ways. Since only two published studies to date

(i.e., Mesch, Farh, & Podsakoff, 1989; Whitney, 1994) have examined both efficacy and goals at

the group level, it is worthwhile to summarize theory and research concerning the more general
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effects of group goals on group behavior before considering its generative role in the efficacy-
performance relationship.
Group Goal Mechanisms

To effectively regulate behavior. goals must be both specifically defined and at least
moderately challenging. Specific goals provide unambiguous standards against which
performances can be evaluated both during and after task completion. More difficult goals elicit
greater levels of motivation and therefore, higher levels of performance (with notable exceptions to
be discussed later, e.g., Earley, Connolly, & Ekegren, 1989; Earley, Connolly, & Lee. 1989;
Wood, Mento & Locke, 1987). Of course, the degree to which these goal attributes engage the
motivational mechanisms depends on commitment to goal attainment. The mechanisms by which
specific, difficult goals affect performance are listed below, along with available empirical support
gleaned from the group goal literature.

Direction, Effort, Persistence, & Strategy Development. According to Locke. Shaw,
Saari, & Latham (1981), a goal serves primarily as a motivational mechanism that directly
influences direction. intensity, and duration of action. That is, goals, if accepted, direct attention
towards actions that are necessary to achieve a desired performance outcome, and then elicit the
levels of effort and persistence required to reach it. As Locke & Latham (1990; 1994) point out,
however. activation of these "automatized" motivational mechanisms is sometimes not sufficient to
reach a goal, and a problem solving approach must be adopted. In such cases (e.g., on complex
tasks), suitable task strategies must be discovered and effectively employed to achieve desired
levels of performance. These goal mechanisms mediate the positive effects of goals on
performance for both individual and group tasks.

A few group goal studies have found that group member effort mediates the relationship

between group goal difficulty and group performance (e.g., Weingart, 1992; Weldon, Jehn, &



Pradhan, 1991), and for others in which subjects performed relatively simple tasks. such mediation
might be inferred (e.g.. Larson & Schaumann, 1993; Whitney, 1994). Other studies have shown
that difficult group goals are more effective than easy goals or no goals in affecting performance
via individual and group strategy improvements (Weingart & Weldon, 1991; Weldon, et al.. 1991).
Buller & Bell (1988) found that groups of miners who set goals developed and used better
strategies for improving the grade of ore they produced than did control groups. However,
reported use of these strategies was not related to the production of higher quality ore.

Group Level Mechanisms: Coordination and Cooperation. Even group tasks with
minimal interaction may require some coordination among members. As the level of task
interdependence increases, coordination among group member activities becomes increasingly
consequential for group performance (Hackman & Morris, 1975). Additionally, group level goals
create an outcome interdependence among group members similar to that of a cooperative reward
structure (Weldon & Weingart, 1993). Thus, for tasks characterized by at least a minimal amount
of interdependence, valued group goals could be expected to increase coordination and cooperation
among group members and their actions.

Studies have shown that a group goal assigned alone, or with any combination of goals
other than an individual goal that conflicts with the group goal, increases group member use of
cooperative strategies, and this increase contributes significantly to group performance (Crown &
Rosse, 1995; Mitchell & Silver, 1990). Saavedra, Earley, & Van Dyne (1993) found that for two
types of task interdependence, the combination of group goals and group feedback influenced
performance through better task strategies and lowered group conflict. They interpreted these
performance improvements as resulting from effective coordination and cooperation. Using a
moderately complex structure building task, Weldon, et al., (1991) found that group coordination

during task performance (called "group planning”) partly accounted for the superior performance
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of groups assigned difficult goals over those assigned easy goals. Using the same task, Weingart
(1992) linked group goal difficulty to quality of planning concerning group coordination, but this
was not related to group performance.

Other studies have shown that difficult group goals are superior to individual goals, easy
group goals, or no goals in affecting performance, but either did not measure or find support for
the mediating effects of factors discussed above (e.g., Gowen, 1986; Kernan, Bruning, & Miller-
Gudhe, 1994; Klein & Mulvey, 1995; Matsui, Kakuyama, & Onglatco, 1987; Mesch, Farh, &
Podsakoff, 1994). Support for the positive effects of group goals on group motivation and
performance is unequivocal. Yet, despite overwhelmingly convincing evidence that self-efficacy
plays a crucial role in the goal-directed behavior of individuals, the group goal literature has
effectively ignored the role of collective efficacy in this process.

[n the following sections, I will discuss the consequences of collective efficacy given that
some form of a group goal exists. The group goal is a group input variable that is affected by and
interacts with collective efficacy to influence other group inputs, group process, and group
performance. To keep consistent with the input-process-output framework, the consequences of
collective efficacy will be categorized into these three dimensions.

Consequences of Collective Efficacy: Group Inputs

Group Identification

Collective efficacy should influence identification with the group and its goals through its
effects on the personal and social esteem of its members. Individuals will want to associate
themselves with a highly efficacious group because such identification reinforces self-worth. As
will be discussed shortly, this relationship may have substantial implications for group behavior as
group members will be motivated to take actions that validate their perceived identities (Katz &

Kahn, 1978; Shamir, 1990; Turner, 1987).
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Group Cohesion

Festinger (1950) originally proposed that group cohesion is caused by one or more of three
factors: 1) interpersonal liking, 2) liking of the group task, and 3) group prestige. Collective
efficacy should most directly increase group members' attraction to the group because individuals
will feel proud to be a member of a group they believe is effective.

For example, Frye (1966) found that individuals who were given positive feedback about
their group's performance were more attracted to their groups than individuals who received
negative group performance feedback, regardless of their own influence. Additionally, Berkowitz
& Levy (1956) found that individuals who received favorable group level performance feedback on
a complex, interdependent task had more pride in their groups than those who received unfavorable
group performance feedback, or individuals that received either favorable or unfavorable feedback
about their own performances. Further, these same groups were more likely than the others to have
task-oriented discussions and less likely to manifest nonsocial behavior (e.g., reading a magazine)
in a between-trial "break" (also found in Berkowitz, Levy, & Harvey, 1957). Although
speculative, one might conclude that positive performance feedback led to increases in efficacy,
and thus, increases in pride and task cohesion.

Efficacy beliefs should also influence cohesion because group members will be attracted to
a group who has a high probability of attaining collectively coveted goals (Zaccaro, et. al., 1992).
Results from Zaccaro, et. al. suggest that collective "control" (i.e., a domain-nonspecific variant of
efficacy) mediated the effects of past performance on social cohesion and combined social and task
group cohesion. In addition, Spink's (1990a) study found that individuals who reported strong
attraction to the group's task (i.e., individual task cohesion) and high levels of social cohesion
among their teammates also reported high individual perceptions of their team's efficacy.

However, the method of this study precludes a determination of the direction of this relationship.



Goal Choice and Commitment

Bandura (1986) asserts that individuals select particular environments and challenges
within them based partly on convictions they hold regarding their own capabilities. Specifically
relevant for work motivation. collective efficacy should influence group task, goal, and strategy
selection. Self-efficacy has been shown to influence all three of these choice variables (cf. Bandura
& Cervone, 1986; Bandura & Schunk, 1981; Bandura & Wood, 1989; Locke, et al., 1984; Wood
& Bandura, 1989; Taylor, Locke, Lee, & Gist, 1984; Wood, Bandura, & Bailey, 1990), but
collective efficacy has thus far only been empirically linked with difficulty of group-set goals
(Mesch, et al., 1989; Whitney, 1994). Further, a study by Dustin (1966) found that groups who
were given favorable (bogus) normative performance feedback were significantly more likely to
raise aspiration levels than groups who received unfavorable normative feedback. The
manipulation in this study is similar to current efficacy manipulations (e.g., Whitney, 1994) and
group levels of aspiration are essentially the equivalent of group goals. Thus, it can be argued that
this finding represents further evidence that collective efficacy influences group goal choice.

In most laboratory studies of goal setting, individuals or groups are assigned goals or
asked to set them, but no external incentives are offered in exchange for goal attainment. These
studies have repeatedly shown that individuals and/or groups with specific, difficult goals
outperform those with easier goals or do your best instructions. Further, this is the case when there
is no reward for satisfactory performance outside of satisfactory performance itself. In the absence
of external incentives, why are goals motivating? Although there may be competing and
complementary explanations, goals are motivating primarily because they provide criteria for
competency evaluations.

Indirect evidence for this argument comes from level of aspiration studies which

consistently found that both individuals and groups commonly set aspiration levels just slightly
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above their most recent level of performance (Child & Whiting, 1949. cited in Austin &
Vancouver, in press: Zander, 1971). As articulated by Bandura (1988). "goals specify the
conditional requirements for positive self-evaluation” (p. 41). People undertake challenges, even in
the absence of external incentives, to demonstrate competence to themselves and others. This is
true for individuals as well as groups whose members share actual or perceived responsibility for
group success versus failure.

Just as self-efficacy influences the difficulty of self-set personal goals (Bandura &
Cervone, 1986; Bandura & Wood, 1989; Taylor, et. al., 1984; Wood, et al.. 1990) and
commitment to them (Locke. et. al., 1984), groups with strong collective efficacy perceptions will
be more likely than groups with weak efficacy perceptions to set and be committed to group-set or
assigned difficult goals for two reasons: 1) subjective expectancy of success is higher at any given
goal level, and 2) achievement of difficult goals is more desirable than achievement of easy goals.
Both Hollenbeck & Klein (1987) and Locke & Latham (1990) believe that individual level goal
commitment is determined by expectancy and attractiveness of goal attainment, and Weldon &
Weingart (1993) has advanced this position to the group level.

Expectancy of Goal Attainment. Several individual level studies suggest that commitment
is lower for more difficult goals than less difficult goals (Earley, 1985; Erez, Earley, & Hulin,
1985; Erez & Zidon, 1984; Locke, 1982). Locke, Latham, & Erez (1988) argue that this occurs
because expectancy of success decreases with objective increases in goal difficulty. However,
Weldon & Weingart (1993) propose that the negative relationship between goal difficulty and goal
commitment will be realized only in cases where assigned goals exceed "the range of reasonable
demands" (p. 319), and therefore, the relationship between expectancy and goal commitment is not
perfectly linear. In fact, a number of group goal setting studies have found no differences in

commitment across goal difficulty conditions (Weingart, 1992; Weingart & Weldon, 1991;
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Weldon, et al., 1991).

Weldon & Weingart's (1993) argument suggests that when differences in goal difficulty
across conditions are not great enough to elicit differences in subjective expectancy of success. no
differences in goal commitment should be evident. Additionally, they note that group efficacy
should positively influence a group's subjective expectancy of achieving an assigned goal.
Perceptions of group efficacy help groups to determine whether a goal presents reasonable or
unreasonable performance demands. As a result, it is likely that the "range of reasonable demands"
is greater for groups with higher perceptions of efficacy than it is for groups with lower
perceptions of efficacy. That is, groups with higher efficacy may perceive a particular goal as
reasonable whereas groups with lower perceptions of efficacy will perceive that same goal as
unreasonable.

Attractiveness of Goal Attainment. As proposed earlier, high efficacy perceptions should
lead to increased group identification and cohesion. If responsibility for group success or failure is
shared, individuals who are strongly attracted to their groups will be motivated to work towards
goals whose attainment will further validate the group's worth. This group-validation function
should be less potent in cases where the group faces a goal members perceive to be easily
achievable by other, less able groups. Therefore, high efficacy groups may not only set and/or be
more committed to challenging group goals because they perceive the probability of their
attainment more likely than do low efficacy groups, but also because they consider achievement of
such goals to be more desirable than that of easier goals.

A finding from Whitney's (1994) study supports the consideration of both expectancy and
attractiveness of goal attainment as determinants of goal choice and commitment. In her study,
groups with high levels of collective efficacy were more committed to difficult goals than to

moderate goals whereas groups with moderate levels of efficacy were more committed to moderate
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goals than to difficult goals. Whitney suggests that groups evaluated the appropriateness of their
assigned goal within the context of their perceived level of efficacy. Clearly. it can be inferred that
moderate efficacy groups were more committed to moderate goals due to a higher expectancy of
achieving them compared to difficult goals. However, the expectancy of success argument does
not adequately explain the finding that high efficacy groups' were more committed to difficult goals
than to moderate goals. To explain this finding, one might infer that the high efficacy groups
perceived the achievement of more difficult goals to be more satisfying than that of moderate goals.

[n summary, the available theory and research suggests that groups with elevated efficacy
perceptions will be more likely than groups who have less confidence in their abilities to: a) set
more difficult goals, and b) be more committed to difficult goals (whether group-set or assigned).
Consequences of Collective Efficacy: Group Process

Effort and Persistence

Predictions about the effects of collective efficacy on effort and persistence extend
primarily from theory and research on self-efficacy. A large body of research shows that
individuals are more likely to exert greater effort and persist longer and less likely to let up or give
up when they have strong efficacy beliefs (Bandura & Cervone, 1983, 1986; Weinberg, Gould. &
Jackson, 1979). Evidence for the same relationship at the group level has barely begun to
accumulate.

Forward & Zander (unpublished study cited in Zander, 1971), in a manipulation of what
they labeled "desire for group success” (Dgs), gave subjects in groups of three a questionnaire and
corresponding bogus feedback concerning how much each group was "inclined toward working for
group goals" (p. 148). On a subsequent muscular endurance task, the improvement in performance
over baseline measures was significantly greater for high Dgs groups than for low Dgs groups.

Although Forward & Zander's experimentai manipulation is better characterized as a "potency”
Y p P Y
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(Shea & Guzzo, 1987) manipulation than an "efficacy” manipulation, this study provides evidence
for the positive effects of group confidence on group motivation.

Hodges & Carron (1992) also manipulated collective efficacy for a muscular endurance
task by providing bogus performance feedback and referent normative information. However. in
their study, groups performed against and were led to believe that they failed to a confederate
group across multiple trials. Results showed that following "failure.” performances for the high
efficacy groups increased while they decreased for the low efficacy groups.

The most plausible explanation for the above findings is that high efficacy groups
performed better as a result of increased effort. Both studies employed a physical task whereby
strength and effort are the only two factors that may have influenced performance. Since the
Forward & Zander study compared group performances to baseline strength measures and the
Hodges & Carron study employed random assignment of subjects to treatments, the only
explanation for the observed performance differences is group effort.

Anecdotal evidence for the relationship between collective efficacy and effort comes from
Larson & Schaumann's (1993) study in which groups reported that they slackened their efforts
when they were unable to coordinate their activities on an interdependent task. After examining
data obtained from a post-experimental questionnaire, Larson & Schaumann suggested that
subjects’ behavior "may have been mediated by their expectations about their group's ability to
actually reach its assigned performance goal” (i.e., collective efficacy, p. 65).

In a paper outlining potential explanations of collectivistic work motivation, Shamir
(1990) suggested that calculative considerations and expression and maintenance of identities are
major factors that motivate individual contributions to group endeavors. Arguably, collective
efficacy affects individual motivation through these mechanisms.

Calculative Considerations. First, collective efficacy affects effort largely through its
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influence on group member beliefs regarding the instrumentality of such effort. Increases in
collective efficacy are associated with increased beliefs that effort expended will lead to particular
levels of performance. Therefore, to the extent that such performance yields desired outcomes,
highly confident groups will be more willing than less assured groups to exert effort and
persistence to attain such outcomes.

Second. collective efficacy may spur greater effort through more socially oriented
calculative motivations— potentially through identification with the group and group cohesion. For
example, to the extent that individuals perceive personal or social validation (i.e., self or others'
esteem) to be dependent on group membership, they will be motivated to work towards attainment
of group goals which will further the group's prestige (Weldon & Weingart, 1993). Additionally,
as pointed out by Shamir (1990), the cohesiveness of the group may depend on member
perceptions that everyone is exerting effort on the group's behalf, even if member contributions do
not affect performance.

Expression of Perceived Group Values. As observed by Turner (1987), interactionist
theories of sociology posit that individuals see themselves as having certain attitudes, dispositions,
feelings, and other defining attributes, and they interact with others in ways that express and affirm
these self-conceptions. Further, Turner notes that these self-conceptions can be situational or
dispositional, and that both "levels of self" can motivate individual behavior in particular
situations.

Taking a similar interactionist perspective, Katz & Kahn (1978) argue that an individual
who identifies strongly with a particular group or organization may adopt that group's values or
goals as their own, and gain intrinsic satisfactions from expressing attitudes and behaviors that are

congruent with these values or goals:
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"The reward is not so much a matter of social recognition or monetary advantage as of
establishing one's self-identity, confirming one's notion of the sort of person one sees
oneself to be, and expressing the values appropriate to this self-concept. A man who
considers himself an enlightened conservative, an internationalist, a prudent, hard-headed
business executive. or a devoted union member is motivated to actions that are overt
manifestations of these values” (p. 361)...
...and a man who considers himself a member of a highly efficacious group is motivated to actions
that manifest the perceived values of that group. If an individual identifies with a group that
symbolizes competence, he will strive for competence; if the group has an intense work ethic, he
will work hard; if it personifies teamwork, he will give of himself for the gain of the group. He will
behave in a manner congruent with his perception of the group's values and identity "as an
expressive act,” even if such effort may not have consequences for group performance (Shamir.
1990, p. 326).

Therefore, members of efficacious groups may exert effort and persist towards the
achievement of group goals both because they value the intrinsic and extrinsic calculative rewards
associated with such accomplishments. However, members of efficacious groups may also work
hard towards group efforts because such behavior helps to affirm the validity of their group
membership. These processes are not independent, and it is likely that both operate simultaneously
to motivate individual effort in groups.

Group Planning, Coordination, and Cooperation

[n performance domains characterized by task and/or outcome interdependence, group goal
achievement may hinge on a group's ability to coordinate their activities in an effective manner.
Arguments similar to the ones outlined in the previous section can be made to describe the
relationship between collective efficacy and group coordination.

First, as noted above, groups with high efficacy set and become committed to difficult

goals. For group tasks that require coordination, more difficult goals produce a greater need for
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coordination than do easy goals. Planning for effective coordination of member activities requires
effort, particularly for more challenging performance demands. Because the level of performance
specified by the goal is both desirable and expected, members of efficacious groups will exert the
effort and persistence to plan and coordinate member activities to achieve it. In contrast, low
efficacy groups will slacken planning and coordination efforts because they have set easy goals that
require little effort to reach them. If they set or are assigned harder goals, they may not be
committed to them since they are uncertain whether these efforts will result in goal achievement.

Second. groups who pride themselves on their ability to work together to accomplish
meaningful goals are likely to manifest cooperative teamwork behaviors due to expressive
inclinations. Just as a guard in basketball gains pleasure out of laying the ball up near the basket
for a teammate to slam-dunk an alleyoop pass, individuals may express their identification with the
group's teamwork ethic by completing an unfinished task or picking up the slack for another
member under time pressures, working harder on one's own task so that the next person in a
sequentially interdependent workflow has an easier task to do, incorporating ideas from many
group members to develop an effective group performance plan, etc. To the extent that the identity
of the high efficacy group includes cooperation and superior coordinative capabilities, members
will engage in these behaviors to express their identification with these values.

Therefore, the relationship between group efficacy and coordination may operate through
expression of perceived group values as well as group goals. Members who identify with and are
attracted to the group because rewards associated with attaining collective goals (e.g., personal
extrinsic rewards, enhanced group prestige) are valued will coordinate to the extent they believe
these behaviors facilitate goal achievement. Members of high efficacy groups may also express
what they believe to be group values by exerting effort towards group coordination and cooperative

behaviors. Again, it is likely that both forces will motivate individual efforts towards these ends.
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An additional consideration is that individuals of efficacious groups have confidence that
other members can adequately fulfill assigned roles, and will rely on them for information.
resources, and successful completion of tasks which may be linked to their own assignments. High
efficacy groups are less likely to be plagued by the "if you want things done right..." complex that
may inhibit coordination attempts in groups whose members have less confidence in group member
abilities.

Resistance to Stress Reactions

Individual level goal studies have shown that specific, difficult goals may impede
performance in stressful task situations (Earley, Connolly, & Ekegren, 1989; Earley, Connolly. &
Lee, 1989; Huber, 1985; Wood, Mento & Locke, 1987). However, Bandura (1986) notes that
individuals with high self-efficacy are less prone to stress reactions to taxing circumstances.
Groups with high collective efficacy should be similarly resistant to anxiety-inducing situations
such as strict time deadlines and complex task requirements. This relationship will be discussed in
detail in a later section.

Consequences of Collective Efficacy: Group Outputs

Group Performance

Not surprisingly, the primary goal of most collective efficacy research has been to
demonstrate its causal relationship with group performance. Evidence that collective efficacy is
positively related to subsequent performance has been accumulated in a variety of performance
domains, although few studies have examined factors that mediate this relationship.

School-Level Academic Achievement. Bandura (1993) and Parker (1994) found that
teachers' collective efficacy was related to students’ academic achievement at the school level.
However, only in Bandura's study was significance maintained after accounting for variance due to

prior achievement levels.



Physical Tasks. Both the Forward & Zander (in Zander, 1971) and Hodges & Carron
(1992) studies (described above) employed a physical task in which the measure of performance
required each member of the group to simultaneously squeeze a hand dynamometer. I[n the
Forward & Zander study, groups with high efficacy exerted more effort than low efficacy groups
as evidenced by their significantly larger increase in group strength over baseline measures. In the
Hodges & Carron study, after being led to believe they had failed against a competitor group on
previous trials, high efficacy groups continued to persist longer than low efficacy groups.

Sports Performance. As mentioned earlier, Spink (1990a) found that for elite, but not
recreational teams, individual perceptions of collective efficacy were related to (individually
reported) team performance in a volleyball tournament. Also within the sports milieu, a series of
studies by Feltz and colleagues (Feltz, Bandura, Albrecht, & Corcoran, 1988: Feltz. Corcoran, &
Lirigg, 1989; both studies reported in Hodges & Carron, 1992 and Spink, 1990b) found that team
level collective efficacy of a hockey team was related to power play percentage and scoring
percentage over the course of the season.

Laboratory Tasks. Collective efficacy and related cognitions have also been tied to
performance in both, relatively simple and tairly complex laboratory tasks (Mesch, et al., 1989;
Whitney, 1994; Zaccaro, et al., 1992). Finally, a study by Lindsley, et al., (1994) revealed that
group perceptions of efficacy were related to performance improvement on a complex,
interdependent flight simulator task.

Clearly, research has shown that both strong perceptions of collective efficacy and
challenging group goals positively influence group performance. However, no published studies of
collective efficacy and few studies of group goals (e.g., Kernan, et al., 1994; Weingart, 1992) have
compared their effects across tasks of varying complexity. The next section explores differences in

the mechanisms through which collective efficacy and group goals influence group performance on
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simple versus complex tasks.

TASK COMPLEXITY EFFECTS: The Efficacy-Performance Relationship as a Function of

Task Cognitive Complexity

Perceptions of collective efficacy and challenging group goals will affect group
performance on tasks falling at every point on a theoretical complexity continuum. However, the
extent to which these group inputs affect particular group process variables depends on the
complexity of the task. Whereas their combined effects on group performance of simple tasks are
more direct and immediate, their influence on group performance of more complex tasks are less
direct and take time to emerge. The current section outlines the processes by which collective
efficacy, in the presence of challenging group goals. affects group performance on tasks of varying
complexity. First, [ present a brief summary of a taxonomy of task complexity, and highlight some
considerations in its extension to tasks performed by groups.

Task Complexity: The Construct

Current models of task complexity discussed in the goal-setting literature have considered
characteristics of individually performed tasks (e.g., Campbell, 1988; Wood, 1986), and whether
these models can adequately describe the complexity of group tasks requires consideration.

Wood's approach focuses on more concrete components of task complexity, contains fewer
boundary conditions and qualifications of complexity characteristics, and as a result, more clearly
discriminates among levels of task complexity compared to Campbell's approach. In addition,
Wood's taxonomy is surprisingly adequate for characterizing the complexity of group tasks. For
these reasons, | will use Wood's approach to describe task complexity.

Wood characterized task complexity along three dimensions, each in terms of the
interrelationships among three components: information cues, required acts, and task products.

Component complexity concerns the number of information cues to be processed and the number
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of acts to be executed in the performance of a given task. As the number of task inputs (i.e..
information cues and required acts) increases, so does the complexity of the task.

The coordinative complexity dimension concerns the nature of the interrelationships
among task inputs and task products. For example, the means by which information cues are
combined to determine required acts, and the ways in which acts are coordinated (e.g., pooled vs.
sequentially) to yield a task product are factors that influence task complexity. Two additional
factors that influence coordinative complexity are strength of association between task inputs and
task products (e.g., the likelihood that a particular act will lead to a particular outcome), and time
pressure (i.e., speed at which cues must be processed and acts performed). Task complexity
increases as the interrelationships among task inputs and task products become more complex and
less predictable, and with increases in the speed at which cues must be processed and acts
performed.

Dynamic complexity is concerned with changes in the interrelationships among task inputs
and task products. These changes may precipitate new skill requirements (e.g., to perform new
acts), new knowledge requirements (e.g., to interpret new cues), or both (e.g., new decision rules
associating cues to acts) to maintain or improve task pertormance levels. The number, rate, and
predictability of the changes among the interrelationships determine the dynamic complexity of the
task.

As mentioned above, these three dimensions adequately characterize the complexity of
group tasks. Of course, this is true for tasks for which the only difference between individual and
group versions is the number of people performing it (e.g., the Moon Survival Task). However,
even for tasks that change qualitatively when performed by groups, the dimensions of component,
coordinative, and dynamic complexity can comprehensively describe and distinguish among levels

of complexity within and across tasks.
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According to Wood's taxonomy, group tasks may be considered more complex. on
average, than individual tasks. For example, since group tasks are generally composed of a greater
number of information cues and required acts than individual tasks, they are likely to be more
complex along the component complexity dimension. Additionally, coordinative complexity should
increase since the greater number of cues and acts leads to an exponential increase in the number of
possible interrelationships among these task inputs and task products. This is especially true for
highly interdependent tasks since the interaction and coordination requirements for these tasks
produce an even greater number of information cues that must be processed and acts that must be
performed to yield a task product. And similarly, the number of potential changes among the
interrelationships among inputs and products due to a dynamic environment increases
exponentially as well.

[t is worth noting that the objective complexity of a task may or may not be equivalent to
the complexity experienced by those performing it (see Campbell, 1988, for a discussion regarding
objective versus experienced task complexity). For example, of two groups performing the same
task, the group with superior resources (e.g.. more people, greater skills and/or knowledge) is likely
to perceive a lower level of complexity than the group with inferior resources. Wood (1986)
emphasizes that the validity of the task complexity construct relies on an analysis of task attributes
exclusively, and not that of the interaction between task attributes and those of the individual
performing the task. Similarly, the objective complexity of a group task exists independent of the
resources available to the group that performs it. Yet. differences among subjective perceptions of
the task may partly explain why high efficacy groups will perform better than low efficacy groups
on complex tasks.

Group Performance on Simple Tasks

On simple group tasks, groups with higher collective efficacy could be expected to perform



48

better than less efficacious groups. Collective efficacy influences group performance on such tasks
primarily through group member effort, and this relationship is mediated by two intervening
motivating influences: 1) commitment to challenging group goals, and 2) expression of perceived
group values.

Challenging Group-Set Goals

Groups with confidence in their task-related competencies will perceive the attainment of
difficult goals to be more attractive than easier goals, and will have a higher expectancy of
achieving such goals compared to groups with less confidence. Therefore, groups with strong
collective efficacy perceptions will set and become committed to more challenging group goals than
groups with weaker efficacy perceptions.

Once groups are committed to challenging goals, the automatized goal mechanisms (i.e.,
direction, effort, and persistence) are primed. As the group begins taking action towards goal
attainment, commitment is transformed into effortful, goal-directed behavior. For simple tasks.
activation of the automatized goal mechanisms leads directly to performance and therefore suffices
as an adequate "plan" for achieving attainable goals (Wood & Locke. 1990). Because they set
more challenging goals, high efficacy groups will work harder and longer to reach higher levels of
performance than groups with lower efficacy. Even for cases in which group-set goal levels are
not different, calculative motivations should inspire groups with higher collective efficacy to
remain more committed to attaining their goals.

On certain types of simple tasks, group goal difficulty may affect group performance
through its effects on group planning and/or coordination of group member activities. For
example, even on simple production tasks, planning the layout of supplies and detailing an efficient
method for combining worker activities can have marked influences on performance. However, as

will be discussed shortly, these cognitive aspects of task performance become more crucial as the
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task becomes more complex.

Expression of Perceived Group Values

Independent of calculative, outcome-oriented motivations, members of highly efficacious
groups may be more likely than those of low efficacy groups to put effort into group task activities
to express their identification with the group and what the individual perceives to be its values
(e.g., competence, work ethic, etc.). This effort would be directed towards activities perceived by
others as contributing to group aims, regardless of whether such contributions in fact impact actual
group performance. Therefore, (as pointed out by Shamir, 1990), members of high efficacy groups
may exert effort towards group goals even if they are unsure that such effort will increase the
likelihood of group goal achievement. However, since effort is directly linked to performance on
simple tasks, team member effort is likely to contribute to group performance regardless of whether
it is fueled by calculative or expressive motivations. As argued earlier. members will probably
exert effort towards goal-oriented activities for borh calcuiative and expressive purposes.
Group Performance of Complex Tasks

As task complexity increases, the exertion of effort becomes an increasingly inadequate
plan by itself, and the development of plans and strategies specifically suited to task requirements
becomes progressively more important to achieve goals (Wood & Locke, 1990). Since increases in
task complexity prescribe concomitant increases in task knowledge, skills, and cognitive effort
(Wood, 1986) for effective planning and strategy development, group goal effects on complex
tasks are often delayed (e.g., Smith, Locke, & Barry, 1990; Weldon, et al., 1991).

Both the novelty and complexity of a given task require that a group engage in a planning
process to uncover task-specific strategies, define individual performance roles, set up a group
work structure to combine individual outputs, etc. Yet, the ambiguity of the impending complex

task can be confusing and intimidating, and as a result, such planning activities may be performed
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incompletely or omitted entirely. Group members may not be motivated to exert sufficient
cognitive effort because performing well: 1) is not important to them (i.e., low attractiveness), or 2)
seems unlikely (i.e., low expectancy). Theory and research suggests that cognitive effort may be
minimized by selecting the first acceptable strategy to emerge (Simon, 1979, cited in Campbell,
1991). selecting inappropriate available strategies rather than developing new ones, and by
cognitive loafing among group members (Weldon & Gargano, 1985). Pressures to perform
immediately can suppress planning altogether, even when it is evident that planning will lead to
better group performance (Shure, Rogers, Larsen, & Tassone, 1962).

Further, performance improvement on cognitively complex tasks depends on the group's
ability to incorporate task information gained during performance into future planning and strategy
development. Therefore, group members must be motivated to expend cognitive effort towards
understanding the cause-effect relationships producing group performance outcomes. Use of this
feedback is critical for reexamining the group's approach to the task (e.g.. task-specific strategies
used, role definitions, subtask procedures, etc.).

Finally, complex task performance may be perceived as ego-threatening, and as a result,
group members may experience a certain amount of stress. Stress induces restricted information
processing in groups (Gladstein & Reilly, 1985; Staw, Sandelands, & Dutton, 1981) and may lead
to inadequate or insufficient planning, incomplete examination of available information, and
ultimately, poor decision-making (Janis & Mann, 1977). Such cognitive deficiencies are likely to
have damaging effects on group performance of complex tasks.

Collective efficacy's energizing effects on group motivation should be mobilized for
complex tasks as well. However, whereas collective efficacy affects group performance of simple
tasks almost exclusively through motivational mechanisms, it influences complex task performance

through motivation and cognition, and often, both simultaneously (i.e., cognitive effort and
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persistence). In fact, collective efficacy may perpetuate a positive and mutually reinforcing
relationship between motivation and cognition during and across planning-performance-feedback
sequences. For many types of complex tasks, groups who maintain strong perceptions of collective
competence may perform better initially and improve at a quicker rate compared to those plagued
by reservations or apprehensions about their performance capabilities. Group efficacy should
influence group performance on complex tasks via three intervening factors: 1) commitment to
challenging group goals, 2) resistance to stress reactions, and 3) expression of group values.

Challenging Group-Set Goals

Similar to groups facing a simple task, an extremely confident group faced with a novel.
complex task will be more likely to set and become committed to a ditficult goal compared to a less
efficacious group. Group members may know little about the task— however, equipped with
normative information about the performances of other similar groups and the confidence that they
should excel at this particular task (for whatever reason), they will become committed to achieve a
high level of performance (relative to known normative information).

Since they are committed to more challenging goals, groups with high efficacy will be
more likely than low efficacy groups to persist in their cognitive efforts to develop effective
strategies, plan for individual and group performances, and incorporate feedback information into
attempts to improve group performance. Individual goals have been shown to affect individual
cognitive effort (Bettman, Johnson, & Payne, 1990), and energy expended in planning activities
(Earley, Wojnarski, & Prest, 1987), and difficulty of group goals have influenced both quantity of
planning (Smith, et al., 1990; Weldon, et al., 1991), and quality of the planning process (Weingart,
1992). Campbell (1991) suggests that higher goals can influence planning and strategy
development specifically by eliciting the extra effort to discover strategies that might have been

overlooked, evaluate more closely ones that have been identified, and select and implement those



that are potentially effective, but labor intensive. Thus, the relationship between collective efficacy
and cognitive persistence committed to planning and strategy development may be partially
mediated by group goal difficuity.

The effort expended on strategy search and plan development has implications for
subsequent motivation because these cognitive activities reduce the ambiguity of the task. By
clarifying the paths between particular actions and their potential consequences. planning activities
fortify members' performance expectations. That is, as group members gain knowledge about the
task, the subjective complexity of the task decreases, and collective efficacy increases. In effect,
the cognitive effort devoted to initial planning may lead to increased confidence that the goal is
attainable, and therefore, enduring motivation.

On extremely complex tasks in which initial planning may not sufficiently clarify task
requirements (e.g., most dynamically complex tasks), groups may need to experience several
planning-performance-feedback cycles for this ambiguity reduction process to occur. In such
cases, a strong sense of efficacy will be a key determinant of a group's resilience to persistent task
ambiguity (see the next section, Resistance to Stress Reactions). This is particularly relevant
when performance has important consequences, because as Organ (1975) has shown. task
ambiguity can have damaging effects on self-confidence in high pressure situations.

To the extent that task performance requires or is enhanced by the implementation of
coordinated procedural arrangements, commitment to group goals may similarly influence group
performance through its effects on effort devoted to coordination and cooperative activities.
Coordination among group members will be a function of plans developed prior to performance as
well as those generated during performance itself (i.e., in-process planning, Weingart, 1992).

Resistance to Stress Reactions

[ndividuals with high self-efficacy remain task focused when faced with demanding
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performance requirements whereas inefficacious individuals dwell on their deficiencies (Bandura.
1986) and the "evaluative implications of performance” (M. Bandura & Dweck, 1987, cited in
Wood & Locke, 1990, p. 84). Research has shown that individuals with high self-efficacy are
more systematic in their approach to testing the effectiveness of alternative strategies whereas those
with weaker perceptions of efficacy lower their goals and are less systematic in strategy assessment
(Bandura & Wood, 1989; Wood & Bandura, 1989; Wood, et al., 1990).

Collective efficacy should similarly affect cognitive focus and the quality of planning in
groups. Members of high efficacy groups will concentrate more reliably on planning and strategy
development because their conscious attention will be focused on the best ways to attain the group
goal. This positive focus and concomitant lack of anxiety will contribute to systematic.
comprehensive, and presumably, more effective plan development. In contrast, members of less
efficacious groups will be more likely to focus on the complexity of the task. potential failure, and
its attendant consequences. The stress associated with these anxiety inducing cognitions will
contribute to restricted information processing, and therefore, less systematic and comprehensive
planning. Over time, this lack of concentration causes disorganized processing of feedback
information. and as a result, limited performance improvement.

In addition, truly confident groups will be more likely than inefficacious groups to believe
they can overcome difficulties to achieve their goals. The stronger the members' beliefs about a
group's efficacy, the longer it will take for doubts about the group's capabilities to materialize.
Members of confident groups will attribute obstacles, setbacks, and goal-performance
discrepancies to surmountable factors (e.g., inadequate physical or cognitive effort, inappropriate
strategy choice, poor coordination, etc.) whereas less efficacious groups will more readily consider
conceivable group deficiencies or unmanageable external influences as causes of poor performance

(e.g., the complexity of the task, insufficient member abilities). For example, individual level
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research has shown that individuals with high self-efficacy are less likely than those with lower
efficacy to attribute unsuccessful performance to stable (i.e., ability and task difficuity) factors
(Silver, Mitchell. & Gist, 1995). These differences reflect the extent to which group members
believe that the performance situation is controllable, and consequently, whether persistence
through adverse conditions will ultimately pay off.

The resilience of high efficacy groups will encourage group members to continue to exert
cognitive effort towards clarifying task requirements in the face of such adverse conditions.
Therefore, when initial performance fails to reach desired levels, group members will use available
feedback to determine how they might improve their performances. Using this information, they
might change task strategies, subtask procedures, role assignments, role requirements. inter-role
structures. or perhaps just the physical effort of one or more members. Just as high self-efficacy
individuals are more likely to increase physical effort after failure compared to those with lower
efficacy (Bandura & Cervone, 1983; 1986), groups with strong efficacy perceptions may exert
more of (either or) both, cognitive and physical effort in response to discouraging experiences, as
long as they perceive performance to be ultimately under their control. In contrast, since members
of low efficacy groups are more likely to experience decreased expectancies of reaching group
goals, they slacken efforts.

Continued effective cognitive functioning under stressful conditions may require that
members have high self-efficacy as well as collective efficacy, particularly for most types of
interdependent tasks. Individuals first must have resilient perceptions of efficacy of their personal
ability to do their own work under stressful task conditions, because for many types of
interdependent tasks (e.g., conjunctive performance tasks), each member's input is critical for
group success. Indirect support for this claim is provided by the finding that individual strategy

changes in response to the introduction of a difficult versus easy group goal contributed to group



performance on a moderately complex task (Weldon, et al., 1991). This finding in conjunction
with self-efficacy’s link to effective strategy development suggests that it may be useful for
predicting and explaining group performance of complex tasks.

Expression of Perceived Group Values

The enduring cognitive (and physical) effort members of highly efficacious teams devote to
group endeavors can be based in expressive impulsions as well as calculative ones. Members who
are attracted to and identify with the group will express their status as a belonging group member
by contributing in a manner compatible with perceived group values. For example, members may
generate and evaluate strategies and plans, take on added responsibilities in a crunch. examine
performance feedback to find ways to improve the group's plans, etc., because they believe that
members of competent groups do these things. Members of high efficacy groups will feel
compelled to act in such a way that demonstrates, and therefore. validates their right to be a
member of what is perceived to be an elite group. As implied above, these behaviors may range
from completely autonomous to coordinated, cooperative activities, depending on individual
members' perceptions of the group's performance-oriented values.
Qualifications

There are two boundary conditions within which the arguments above are postulated.
First, a group must be given adequate opportunity to plan independent of the actual performance
period. Weingart (1992) notes that groups faced with difficult goals are likely to prefer "task-
related" activities to planning activities since the former result in "tangible products, which
immediately affect performance” (p. 683). The Shure et al. (1962) study provides a notable
example of how performance pressure is likely to stifle group planning attempts, even when it is
abundantly clear that taking the time to plan will benefit long-term group performance. Weldon et

al. (1991) point out that this is especially the case when resources required for planning are the
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same ones used while performing. Since most task-performing groups are allowed adequate time
to plan, the arguments outlined above and the hypotheses listed below assume that groups have the
option to develop strategies and plan their approach to the task before they actually perform it.

Second, [ argue above that high efficacy groups are more likely than low efficacy groups
to perform better initially and improve faster on many rypes of, but not all, complex tasks. This
qualification is necessary because for some tasks, increased cognitive search can have a negative
initial influence on performance (Campbell, 1991). For these coordinatively or dynamically
complex tasks, initial strategy search does not reliably lead to the discovery of effective strategies
and plans. Earley, Connolly, & Lee (1989) labeled "strategy-search dominated (SSD)" tasks as
those for which successful performance requires the use of strategies whose relative effectiveness is
difficult to identify. Earley, Connolly, & Ekegren (1989) found that compared to those who were
given instructions to do their best, individuals who were assigned a specific, difficult goal on an
SSD stock prediction task evidenced higher strategy search, but lower performance.

For such coordinatively complex tasks, the only way to determine the best combination and
weighting of information cues. from myriad possibilities, is to collect feedback (i.e., new
information cues) over several performance trials. Feedback from multiple trials is required to
learn about cause-effect relationships which determine task performance proficiency. Many
dynamically complex tasks also require multiple planning-performance-feedback cycles to discern
decision rules governing performance success (e.g., chess). For such complex tasks in which initial
performances may not be dependent upon group planning efforts, high efficacy groups cannot be
expected to perform better than low efficacy groups on initial trials. However, given their
potential to persist through discouraging performance experiences, groups high in collective
efficacy still may be expected to improve at a quicker rate than low efficacy groups on these types

of tasks.
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GROUP PERSONALITY COMPOSITION

The inclusion of both, group composition and collective efficacy variables in a study of
group performance is appealing for several reasons. First, group personality composition is likely
to be a major determinant of collective efficacy. Second, both are important group input variables
that independently affect other input variables, group process, and performance. Third, these
group inputs are also likely to interact with each other and task complexity to impact these process
model variables.

[n the following section, the group composition literature pertaining to personality is
briefly reviewed. Then, the personality variables under study are reviewed in more depth, and their
relevance to group performance is described.

Overview

Recent encouraging findings regarding the impact of personality on individual job
performance (e.g.. Barrick & Mount, 1991; Hough, Eaton, Dunnette, Kamp, & McCloy, 1990:
Tett, Jackson, & Rothstein, 1991) implicate a potentially even greater significance for group
performance. First, it seems reasonable to expect that if particular personality traits are relevant
for solitary performance, those same traits as well as others influencing the more interpersonal
aspects of behavior would be relevant to individual performance within a group setting. Moving to
the group level of theory, the potential for interactions among group member personality
characteristics implies that their effects on group performance may not reflect a simple sum of the
effects of individual personality traits on individual performances. As pointed out by Bass (1980)
in a similar discussion regarding group member competencies (e.g., skills, abilities, etc.), this
potential nonadditivity of the effects of member characteristics on group performance is especially
likely for group tasks requiring greater levels of work interdependence (Tziner & Eden, 1985).

Early work on personality and group performance established the dichotomous conceptual



58

approach to studying personality composition in groups (e.g., Bouchard, 1969; Heslin, 1964). and
for the most part, it has not changed much today (e.g., Driskell, Hogan, & Salas, 1987).
Essentially, the two perspectives differ in terms of whether the influence of group personality
composition for performance is due to the availability of group resources (i.e., group inputs) or its
effect on the group interaction process (Driskell. et al., 1987). That is, the former approach is
concerned with how the personality traits represented in the group affect the group's ability and
motivation to do its work effectively, whereas the latter approach is concerned with whether the
group's personality mix yields group member interactions characterized by harmony or conflict.

According to Kanfer's (1990) distinction between proximal and distal motivational
systems, the second approach takes a more proximal perspective than the first since it is concerned
with the direct influence of group personality composition on group process. From this
perspective, the issue of interest is how the mix of traits represented in the group affects group
members' ability to get along and work effectively together. The personality as group resource
approach takes a more distal perspective as it leaves open the possibility of a mediated relationship
between group personality composition and group process (i.e., by other group inputs). Thus,
although the relationships of group personality composition to group process variables may be
direct, they may be indirect. Clearly, the two approaches are not entirely independent, and both
provide valuable information about the influence of member personality characteristics on group
performance.

Williams & Sternberg (1988) articulate a simple, yet creative approach that allows for
testing hypotheses emanating from either or both of these perspectives. Conceiving the group as an
"entity in its own right" (p. 354) whose functioning is a result of "the action and interaction of its
numerous and complex characteristics” (p. 356), they suggest that the group as a unit can be

described in terms of the minimum, mean, maximum, or variability of any given characteristic (i.e.,
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personality trait or other). That is, the minimum group member IQ. the mean level of
conscientiousness, and variability in group member dominance is as much a characteristic of the
group as is group size, for example. Thus, hypotheses concerning each of these effects on other
group inputs, group process, or performance may be generated and tested. Further, this approach
allows for tests of potential interactive effects of group characteristics and other group inputs or
environmental influences on relevant group level criteria.

As shown in the Williams & Sternberg (1988) study, whether the mean, maximum,
minimum, or variability of given personality traits will be the best predictor of group performance
will depend on the particular traits and types of group performance in question. For example, they
found that the group-maximum levels of cognitive characteristics (e.g., creativity) and mean levels
of social-cognitive characteristics were the best predictors of performance on a disjunctive group
creativity task. However, one might surmise that for a conjunctive rather than disjunctive group
task, mean levels of group cognitive characteristics would have been a better predictor than
maximum levels.

The current study employs the Williams & Sternberg approach, considering minimum,
mean, maximum, and variability of group member personality traits as a property of the group as
an entity. Hypotheses relevant to both conceptual approaches to group personality composition are
generated and tested in an exploratory framework. As is discussed in the following section, the
traits examined here-- collectivism, intellectual curiosity, and conscientiousness—may have
implications for both, group inputs and group process.

Collectivism

Collectivism is considered a multidimensional construct and there are slight differences in

its conceptualization among the researchers who have studied it. However, these researchers seem

to agree that collectivism reflects an individual's value for interdependence and collective action
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over self-reliance, a preference for working in groups over working alone. and a subordination of
personal goals to those of the group (Erez & Earley, 1987; Hui, 1988; Triandis, Bontempo.
Villareal, Asai, & Lucca, 1988; Wagner & Moch, 1986). Thus, individuals who maintain
collectivistic values are motivated by group goals whereas those with individualistic values are
motivated by seif-interests and personal goals (Earley, 1989). In support of this argument, Earley
(1989) demonstrated greater social loafing effects in a group performance setting for people
holding individualistic beliefs compared to those maintaining collectivistic beliefs.

However, Earley (1993) found that the positive effects associated with collectivists
performing in a group setting were found only when group members thought they were working
with other members of their ingroup: those with collectivistic values who thought they were
performing with members of an outgroup performed significantly worse than the former group and
no better than collectivists who thought they were performing alone. He also found that this effect
operated partly through the individual's heightened group efficacy perceptions. Earley interpreted
the findings as supporting Triandis' et al. (1988) argument that collectivists have higher
performance expectations when working with ingroup members because they perceive them to be
more capable and willing to contribute to group endeavors than outgroup members. Together,
these studies demonstrate that collectivists' performance expectations and motivation on a task
depends not only on whether they are working towards a group goal rather than an individual goal,
but also on the knowledge and/or expectations they have about other group members.

This apparent sensitivity to information regarding group member characteristics suggests
that highly collectivistic individuals will be more receptive to a group efficacy manipulation than
those low in collectivism (i.e., individualists). Thus, when collectivists perform a task with group
members who they believe have the ability and motivation to do well on the task, they will have

high group efficacy expectations and high motivation. In contrast, when collectivists perform in a
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group with members whose capabilities and willingness to perform are unknown or doubted, group
efficacy expectations will be lowered, and in turn, motivation will be lowered. In contrast, since
individualists are focused on individual achievement and are less likely to believe in the efficacy of
group endeavors, one might expect that individualists would be a bit less receptive to feedback
concerning their group's abilities and motivation.

Since collectivists value group accomplishment more than individualists do, group efficacy
level and collectivism should interact tc influence group-level motivational variables. As described
earlier, collective efficacy has a strong influence on these variables, and collectivism has been
shown to reduce social loafing (Earley, 1689), and increase cooperation (Wagner, 1995) and
organizational citizenship behaviors (Moorman & Blakely, 1995). However, theoretical insights
from Triandis et al. (1988) and the findings from Earley's (1993) study discussed above suggest
that such motivational consequences of collectivism will be most pronounced when members have
confidence in the abilities and motivation of other members in the group. Thus, the positive
relationships between group-level collectivism and motivational variables should be stronger in the
high group efficacy condition compared to the low group efficacy condition.

Intellectual Curiosity

Although acceptance of the five-factor model as a comprehensive summary of the
personality space has increased substantially in recent years, even among its proponents it is
understood that each dimension contains several, more narrowly defined subdimensions or "facets."
Openness to experience, one of these "Big Five" factors, reflects "a preference for the new and
different in many different aspects of life" (McCrae, 1994, p. 257). As McCrae notes, facets of the
openness scale were thus constructed to assess the extent to which an individual is open to many
diverse areas of experience. As such, the openness to experience scale on Costa & McCrae's

(1992) Revised NEO Personality Inventory assesses openness to fantasy, aesthetics, feelings,
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actions, ideas. and values.

Despite the apparent parsimony of the five-factor model, research on the openness to
experience dimension suggests that specific facets of openness may be differentially related to other
variables/criteria. Specifically, the openness to ideas facet on the NEO has evidenced stronger
relationships to academic performance (Dollinger & Orf, 1991: Locke, Moss, & White, 1996) and
measures of cognitive ability (Trapnell, 1994; McCrae, 1993-94) than other openness facets.
Measures conceptually similar to the NEO openness to ideas facet such as Hogan Personality
[nventory (Hogan, 1986) intellectance and typical intellectual engagement (Goff & Ackerman,
1989) have evidenced positive, significant relationships with particular indices of cognitive ability,
academic performance, and/or training success (Driskell, Hogan, Salas, & Hoskin, 1994; Goff &
Ackerman, 1989; Hogan & Hogan, 1989).

Individuals high in intellectual curiosity strive to understand their environment, have
multiple intellectual interests, derive satisfaction from contemplating philosophical and theoretical
concepts, and enjoy solving puzzles and problems. As such, when confronied with a task that is
intellectually challenging and allows for multiple courses of action, it is likely that individuals
strong in this trait will be inclined towards considering alternative performance approaches and
strategies. Thus, the presence of at least one group member who is intellectually curious may
counteract group forces towards minimizing cognitive effort expended during planning (cf. Shure
et al., 1962; Simon, 1979, cited in Campbell, 1991; Weldon & Gargano, 1985). This should be
particularly evident for cognitively complex tasks since planning has greater implications for group
performance on these tasks compared to simpler tasks.

Conscientiousness
Conscientious individuals are competent, organized, dutiful, achievement-oriented, self-

disciplined, and planful or deliberate (Costa, McCrae, & Dye, 1991). A number of studies have
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concluded that conscientiousness or a related measure (e.g., achievement, dependability) is the
strongest personality predictor of job performance (Barrick & Mount, 1991; Hough, et al., 1990).

Given the above characterization of the conscientious person, one might expect that
conscientiousness, or at least its achievement orientation facet. would influence the standards of
performance individuals set for themselves. However, while some studies have found a
relationship between conscientiousness or achievement need and self-set goal difficulty (Matsui.
Okada, & Kakuyama, 1982; Steers, 1975; Yukl & Latham, 1978), others haven't (Barrick, Mount,
& Strauss, 1993; Hollenbeck, Williams, & Klein, 1989; Ostrow, 1976).

Thus, it is unclear whether conscientiousness or its achievement orientation facet
influences the difficulty level of the goals people set. A factor likely contributing to the ambiguity
surrounding the nature of this relationship is that low need achievers are likely to evidence greater
variability in the difficulty of the goals they set, and external factors (e.g., incentives) have a
greater influence on their goal choice and commitment compared to those higher in achievement
need (Hollenbeck, et al. 1989; Yukl & Latham, 1978). Since low need achieving individuals are
not driven to succeed they may set either extremely low goals that are easily attainable or
extremely high goals that they abandon when they become aware of the effort required to achieve
them. In contrast, since individuals high in need for achievement gain satisfaction from personal
accomplishments, they set relatively challenging, but realistic goals (Ostrow, 1976) and become
committed to achieving them.

Thus, the critical consequence of achievement orientation is not the difficulty level of the
goals people set, but rather their actual commitment to them. In fact, studies have consistently
shown that conscientiousness or its achievement need aspect does affect commitment to personal
goals (e.g., Barrick, et al. 1993; Hollenbeck, et al. 1989; Kernan & Lord, 1988). Additionally,

studies showing that self-set goals are stronger predictors of performance for individuals high in



need for achievement compared to those who are low (Ostrow, 1976; Steers, 1975) implicate goal
commitment as the critical generative agent.

Although the studies described above were concerned with the relationships between
individual traits and goal processes, there is reason to believe that similar relationships will hold up
at the group level. Employing an idea generation laboratory task, Waung & Austin (1996) found
that mean group level conscientiousness was uncorrelated with the levels of goals set by groups,
but was correlated with mean levels of group goal commitment.

Other findings from the Waung & Austin (1996) study are of particular interest.
Consistent with results from a previous study (Brice & Waung, 1995, cited in Waung & Austin),
groups high in conscientiousness were more likely to focus on the quality of the ideas they
generated, despite that the goals they were asked to set concerned only the quantity of ideas
produced. (The task instructions also specifically advised groups not to concern themselves with
quality.) The fact that conscientious groups had a difficult time ignoring quality attests to the
diligence and discipline with which conscientious persons approach a given assignment, even in the
absence of external incentives. Therefore, it is likely that group level conscientiousness will predict
the extent to which a group plans for performance when given ample opportunity to do so. Since
planning is critical on cognitively complex tasks, high conscientiousness groups can be expected to
spend more time planning on such tasks compared to less complex tasks. Less conscientious
groups, however, will probably spend little time planning regardless of task complexity. The
highly conscientious group's concern for quality also suggests that their planning process and the
task strategies derived from it will be superior to those of low conscientiousness groups.

THE CURRENT STUDY

[n the current study, three-person teams will perform one practice and two experimental

trials of a manufacturing simulation which requires that each team decide which and how many
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products to construct based on market information regarding costs of raw materials and selling
prices of completed products. Group personality composition will be assessed with respect to
collectivism. intellectual curiosity, and conscientiousness, and collective efficacy and task
complexity will be manipulated, in order to examine how the interplay among these factors
influence group input variables, group processes, and group performance. Specifically, the study
investigates how input variables such as group personality composition and collective efficacy
affect: a) other input variables including group-set goal difficulty, group goal commitment and task
cohesion, b) group process variables including time spent planning, quality of the planning process,
and group effort and coordination, and ultimately, c) group performance. Also, a peripheral focus
of the study will be to gain insight into similarities and differences between process and outcome
measures of collective efficacy. Finally, the study seeks to determine the extent to which task
complexity moderates particular input-process and process-performance relationships.

A difference between this study and other studies of collective efficacy concerns the
efficacy manipulation. A part of the efficacy manipulation employed in this study is a conceptual
extension of Eden's Galatea manipulation (e.g., Eden & Ravid, 1982) from individuals to groups.
[n the Galatea manipulation, individual self-expectancies are raised by the provision of positive
feedback concerning one's presumable performance potential. Traditional group efficacy
manipulations have relied solely on providing false feedback regarding the group's prior
performance on a given task relative to some normative performance data. Such manipulations of
efficacy focus on group outcomes rather than group process. The manipulation employed in this
study is targeted towards both, the group's process and outcome efficacy.

The initial portion of the manipulation attempts to engender group confidence through false
feedback regarding members' "compatibility and achievement potential” purportedly derived from a

fictional (i.e., the Team Achievement Potential or TAP Index) index based on a complex



66

interaction of members' personalities, cognitive abilities, and beliefs and values regarding group
efforts. The latter part of the manipulation entails providing false feedback-- consistent with the
TAP feedback-- regarding the group's performance on a practice trial. Together, the two portions
of the efficacy manipulation attempt to affect group member expectations regarding the group's
ability to coordinate and function in an interactive fashion (i.e., group processes), and perform the
task effectively (i.e., group outcomes).

HYPOTHESES

Figure 3 presents an input-process-output framework depicting hypothesized relationships
among variables included in the current study. A number of hypotheses, derived directly from the
previous literature review, are proposed. Unless otherwise specified, all hypotheses specified
pertain to group-level relationships (i.e., based on group means) between variables. Additionally,
all references to "efficacy” pertain to collective or group efficacy. Finally, unless stated otherwise,
all posited relationships occur in the positive direction.

Process versus Outcome Efficacy

Hypothesis 1a. Within-group homogeneity of outcome and process CE perceptions wili be least
prior to the first performance trial, and greatest after the second performance trial.

Hypothesis 1b. Within-group homogeneity of outcome CE perceptions will be greater than that of
process CE perceptions at both post-trial measurements.

Hypothesis 2. The differential predictive validity of process and outcome CE measures for group
input and group process variables will be a function of their conceptual congruence to those
variables.

Hypothesis 2a. Across task conditions, process CE measures will exhibit stronger positive
relationships with quality of group planning and group coordination than outcome CE measures.

Hypothesis 2b. Across task complexity conditions, outcome CE measures will exhibit a stronger
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positive relationship with group goal level than process CE measures.
Hypothesis 3. Differences in the magnitude of the criterion validity of process compared to
outcome CE measures will be be a function of task complexity condition and the groups' task
experience.
Hypothesis 3a. In the low task complexity condition, outcome CE will exhibit greater criterion
validity than process CE at both post-trial measurements.
Hypothesis 3b. In the high task complexity condition, the magnitude of the criterion validity of
process versus outcome CE measures will be moderated by the group's task experience. There will
be no differences in the magnitude of the criterion validity of process and outcome CE measures on
the first performance trial, but outcome CE will be the stronger predictor of group performance on
the second performance trial.
Consequences of Collective Efficacy
Hypothesis 4a. Regardless of task complexity (TC) condition, groups in the high collective
efficacy (CE) condition will outperform groups in the low CE condition.
Hypothesis 4b. CE condition and TC condition will interact to predict group performance such
that differences in performance between high and low CE groups will be greater for the high task
complexity condition than the low task complexity condition (CE x TC interaction).
Hypothesis 4c. Further, these differences in performance between low and high CE groups as a
function of TC will increase across trials (CE x TC x trials interaction).
Hypothesis Sa. In the high task complexity condition, the higher performances of groups in the
high CE condition compared to those in the low CE condition will be mediated by:

a. more frequent use of effective task strategies

b. more time spent planning

c. higher quality planning
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d. greater group physical effort

e. greater group coordination
Hypothesis 5b. In the high task complexity condition, the more frequent use of effective task
strategies by groups in the high CE condition compared to groups in the low CE condition will be
mediated by:

a. more time spent planning

b. higher quality planning
Hypothesis Sc. In the high task complexity condition, the more time spent and higher quality
planning, greater group effort, and greater group coordination by groups in the high CE condition
compared to those in the low CE condition will be partly mediated by:

a. higher group goal level

b. higher group goal commitment

c. higher task cohesion
Hypothesis 6a. In the low task complexity condition, the greater performance of groups in the
high CE condition compared to the low CE condition will be due to higher levels of:

a. group goals

b. group goal commitment

e. group physical effort

f. group coordination
Hypothesis 6b. In the low task complexity condition, the positive relationship between CE
condition and group physical effort and coordination will be partially mediated by group goal level
and group goal commitment.
Consequences of Group Process Variables

Hypothesis 7. The relationship between group process variables and group performance will be
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moderated by task complexity.
Hypothesis 7a. The positive relationships between group performance and task strategies, group
coordination, time spent planning, and quality of the planning process will be stronger in the high
task complexity condition than in the low task complexity condition.
Hypothesis 7b. The positive relationship between group performance and group physical effort
will be stronger in the low task complexity condition than in the high complexity condition.
Consequences of Group Personality Composition (Collectivism)
Hypothesis 8a. Mean group collectivism will be positively related to:

a. group task cohesion

b. group goal commitment

c. group physical effort during performance

d. group coordination during performance
Hypothesis 8b. The positive relationships between mean group collectivism and both group effort
and coordination during performance will be mediated by group task cohesion and group goal
commitment.
Hypothesis 8¢c. The positive relationships between mean group collectivism and both group task
cohesion and group goal commitment will be moderated by group efficacy. The positive
relationships between mean group collectivism and both group task cohesion and group goal
commitment will be higher in the high group efficacy condition compared to the low group efficacy
condition.
Consequences of Group Personality Composition (Intellectual Curiosity)
Hypothesis 9a. The positive relationships between maximum group intellectual curiosity and time
spent planning, quality of the planning process, and group use of effective task strategies will be

moderated by task complexity condition. These positive relationships will be stronger in the high
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task complexity condition than in the low task complexity condition.
Hypothesis 9b. In the high task complexity condition, the relationship between intellectual
curiosity and use of effective task strategies will be mediated by time spent and quality of the group
planning process.
Consequences of Group Personality Composition (Conscientiousness)
Hypothesis 10a. Mean group conscientiousness will be positively related to:

a. group goal commitment

b. time spent planning

c. quality of the planning process
Hypothesis 10b. The relationships between group conscientiousness and both time spent and
quality of group planning will be partially mediated by group goal commitment.
Hypothesis 10c. The relationships between mean group conscientiousness and planning variables
will be moderated by task complexity. The greater time spent and quality of planning by high
conscientious groups compared to low conscientious groups will be greater in the high task

complexity condition than the low task complexity condition.



METHOD

Subjects and Design

Subjects were 204 undergraduate students from undergraduate psychology classes at
George Mason University. Students participated voluntarily to earn credit in their psychology
classes. Subjects were not allowed to participate with friends or acquaintances.

This study employed a 2 (high or low collective efficacy) x 2 (high or low task complexity)
X 2 (trials) mixed design. Collective efficacy (CE) and task complexity (TC) were between-group
factors and the trial (T) factor was within-subjects. Teams were randomly assigned to high or low
CE and high or low TC conditions, and all teams performed either the low or high complexity
version of the task twice after an initial practice trial.

Subjects were randomly assigned to 68 groups, the gender composition of which varied,
and groups were randomly assigned to TC and CE conditions. However, 7 groups were dropped
as a result of methodological complications which occurred during administration of the high CE
experimental manipulation. The decision to drop these 7 groups made it necessary to drop an
additional 9 groups in the low CE condition, since the retention of these groups would have created
unequal representativeness across the two CE conditions. These complications will be explained in
detail in a later section. Thus, data from the remaining 52 groups were retained for analysis.

Task

Three-person teams participated in a product manufacturing simulation in which raw

materials (i.e., Lego blocks) are bought, assembled into finished products (i.e., jeeps, robots, and

boats), and sold to a retailer. Prior to each production period, each team was provided with

72
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information concerning the costs of parts and selling prices of each type of completed product. and
given an opportunity to plan their production approach. In this task, the three-person teams must
determine which products will be most profitable to build and sell by considering information such
as costs of parts, the selling price of each product, the time required to correctly assemble each
product, etc. Teams were given a maximum of 10 minutes to organize and plan their approach
prior to each production trial. The practice production trial had a duration of 10 minutes and each
of the next two production trials had a duration of 15 minutes.

Written and verbal task instructions specifically highlighted that: 1) the objective of the
game is to make as much profit as possible, 2) parts may be bought and products sold at any time
during the production period but debt may never exceed $10,000, 3) assembled products that do
not structurally match the models provided will not be bought by the retailer, 4) there are no
restrictions on subject requests for information concerning how much time is remaining in any
planning or performance period, and 5) transactions will not be allowed before the production
session begins or after it ends.

For both, the low and high TC versions of the task, each team was provided with the
following materials: 1) written task instructions specific to the team's TC condition (includes all
information in above paragraph), 2) an information sheet showing top and side view sketches of
each assembly part (e.g., I x 1 block, 2 x 4 block, etc.), 3) actual models of each product fully
assembled, 4) side and front view diagrams of each product fully assembled, accompanied by a list
of the parts required to assemble that product, and 5) a market information sheet listing the cost of
each part (e.g., 2 x 2 block-$60; set of wheels-$100) as well as the selling price of each assembled

product (e.g., jeep-$2000; boat-$1300). These materials can be found in Appendix A.
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Low TC condition

In the low TC condition, costs of raw materials and selling prices of assembled products
remained unchanged for the entire production period. Material costs and selling prices of the two
15 minute production trials were the same, but different than those used for the 10 minute practice
trial. The primary strategy concerns for the low complexity version of the task were to: a)
determine which product is most profitable to produce, and b) identify production strategies that
maximize the number of units of that product the team could assemble in each production period.

High TC condition

Teams in the high TC condition were informed a priori that costs of raw materials and
selling prices for assembled products would change every 5 minutes of the production period.
Therefore. the product that is most profitable (i.e., selling price minus costs) to produce in the first
5 minutes of the production period might be different than the product that is most profitable to
produce in the second and last 5 minutes of the production period. During the two production
trials after the practice trial, a different product was most profitable to produce in each of the three
production intervals-- the jeep during the first S-minute interval, the boat during the second 5-
minute interval, and the robot during the third 5-minute interval. The material costs and selling
prices for each of the 5-minute intervals changed from the practice trial to the performance trials,
but remained unchanged across the two subsequent performance trials.

Prior to the planning periods for each trial, teams were given multiple market information
sheets that specified costs of raw materials and selling prices of assembled products for each of the
5 minute intervals. Thus, strategy considerations for the high complexity version of the task
entailed those made for the simple version as well as others relevant to the implications of a
dynamic market (e.g., losses incurred for parts bought or products delivered in an untimely

manner).
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Component complexity. The high TC version of the task is characterized by greater
componert, coordinative, and dynamic complexity than the low TC version of the task. The high
TC condition has greater component complexity as it requires groups to process information about
costs of parts and selling prices for the three products for each of three 5-minute production
periods as opposed to one 15-minute production period. That is, the changing prices in the high
TC version simply requires processing of a greater number of information cues.

Coordinative complexity. The high TC version is more coordinatively complex because
not only must these information cues (i.e., parts of raw materials and selling prices of assembled
products) be processed for each product in each 5-minute segment, but they must also be compared
to one another to determine which product is most profitable in each segment. The possibility that
profitability can be increased by buying parts in one 5-minute interval and selling the products
constructed from these parts in another 5-minute interval further increases the necessity for cue
integration and thus, the task’s coordinative complexity. Further, decisions concerning when to
sell completed products require the integration of other information such as the immediacy of the
need for more raw materials, amount of money currently available to purchase more raw materials,
the amount of time remaining in a given 5-minute interval, etc.

Dynamic complexity. The high TC version is more dynamically complex than the low TC
version since the rate of changes in material costs and selling prices within production periods is
relatively rapid, given the production requirements of the task. Thus, groups in the high TC
condition must constantly focus on these changes in costs and sales prices, and determine ways to
ensure that the most profitable products within each 5-minute segment are discovered and delivered
in a timely manner.

Procedure

Prior to arriving at the laboratory, subjects had completed a fuil personality inventory, and
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another independent personality scale. The posted notice and sign-up sheet advertising the study
informed subjects that they would not be allowed to participate in the experiment if they did not
report to the study with these measures completed. Subjects were also informed that their
performances would be videotaped and examined at a later time.
Upon their arrival, the group of three subjects completed the Wonderlic Personnel Test
(1992). Once completed, the researcher collected the scantron forms containing subjects’ responses
to the personality measures along with the completed Wonderlic test. Then, the researcher gave
these measures to a research assistant and asked him/her, in the presence of the group of subjects,
to "scan” the subjects' responses and "run it through the TAP program." This verbal exchange
served to make salient the relevance of these “alleged” scores (the scores were not actually
computed at this time), which was the basis for one portion of the group-efficacy manipulation.
At this time, subjects were given the cover story that the current research examines the
effects of group composition on team performance. Subjects were told the following:
The major focus of this study is how group composition affects group or team
performance. One thing psychologists are concerned about is why certain groups or
teams outperform other groups or teams, particularly when the abilities of the two
groups or teams are equal. Well, certain groups or teams are more compatible in terms
of personality, cognitive ability, and other things, and for this reason, they tend to
perform better than one would expect based on ability alone. Other teams are not
compatible in these terms, and they tend to not live up to their potential. I'm sure by now
You've had experiences in groups where everything your group did was a nightmare, and
other group experiences where everything worked out and ran smoothly. Well,
theoretically, all groups fall on a continuum between perfectly incompatible to perfectly
compatible. The purpose of this study is to determine what makes compatible groups
perform beyond their ability and less compatible groups perform below their ability.
Then, subjects were told that they would be given feedback regarding their team’s "compatibility
and achievement potential" according to an apparent index of potential team success called the

Team Achievement Potential (TAP) Index. At this point, they were also told that the TAP score is

derived from "some complex combination of their individual personality test scores, cognitive
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ability scores, and beliefs and values concerning group endeavors. which were assessed in the
personality questionnaires." Finally, they were told that the research assistant had gone to another
room in the [aboratory to scan their responses to the personality questionnaires, score their
Wonderlic tests and enter them into the "TAP program,” and finally, have the program compute
their team's overall standing on the TAP index.

Further, they were told that the assistant will take about 10 or 15 minutes to return with
their TAP feedback. and that they would in the meantime be given instructions for and perform a
practice trial of the task. Finally. they were told that they would also be given "performance
feedback compared to 240 groups who performed the same exact practice trial in a similar study"
during the previous academic year. At this time they were told that they would perform two "real"”
trials of the task following the practice trial.

Groups were then provided with task instructions in accordance with their TC condition.
After the task instructions were explained, the group of subjects were given up to 5 minutes to
build one of each of the three products (i.e., a jeep, robot, and boat). The subjects were be told that
the purpose of this activity is to ensure they know how to assemble each of the three products prior
to the practice trial. However, the true purpose of the activity was to allow sufficient time to pass
to make believable the cover story that the research assistant was scoring the Wonderlic test and
scanning their responses to the personality inventories for the purpose of retrieving the team’s TAP
score.

After the 5-minute building period, each group was given practice trial task materials and
told they had up to 10 minutes to plan and organize specific task strategies and their general
approach to the task. Groups were informed that they could use the full 10 minutes, but to notify
the experimenter if they completed their planning before the 10 minutes expired. They were also

told that they would not be given extra time during the production period in exchange for time not
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used during the planning period. After the 10-minute planning period, the group was asked to
perform either the high or low TC version of the task, according to TC condition, for 10 minutes.

Collective efficacy manipulation: TAP feedback

Approximately 15 minutes after leaving the room to purportedly compute the team’s TAP
scores, the research assistant returned (this usually occurred at some point during the group’s
practice trial planning period). Immediately following the practice trial production period, the team
was given the collective efficacy manipulation. At the end of the production period, the researcher
would ask the research assistant to provide the team with their TAP score “while I calculate the
final profit figures.” At this point, the research assistant showed the group a form that listed two
columns of TAP scores adjacent to their apparent percentile scores. To make the scoring index
appear authentic, the feedback source was a printed, laminated form entitled “Team Achievement
Potential (TAP) Index: Score/Percentile Crosswalk” that included a fictional company name (i.e.,
Team Performance Assessment, Inc.), address, and phone number, apparent copyright information.
etc. High CE groups were led to believe that their teams scored in the 87th percentile of all teams
scored on the TAP, and low CE groups were told that their groups scored in the 28th percentile of
all teams scored on the index. When providing false TAP feedback, the research assistant told the
group:

Low CE manipulation

TAP scores range from a low score of I to a high score of 74 (pointing to make salient

low and high scores). Your group got a score of 21, which means that your group

scored higher (emphasized) than 28% of all groups who have been scored on this index,
and lower (emphasized) than 72% of all groups who have been scored on this index.

High CE manipulation

TAP scores range from a low score of | to a high score of 74 (pointing to make salient
low and high scores). Your group got a score of 65, which means that your group
scored higher than 87% (emphasized) of all groups who have been scored on this index.

For both manipulations
This score attemplts to assess your group's compatibility and achievement potential for a
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wide variety of tasks, and is generally more accurate for tasks that require a substantial
amount of interaction among group members.

Collective efficacy manipulation: Practice trial performance feedback

Immediately following the research assistant’s presentation of the TAP feedback, the
researcher provided each team with bogus normative feedback purportedly based on 240 groups'
practice trial performances from a "similar study” conducted in the previous academic year. While
the assistant occupied the group's attention with the team's TAP feedback, the researcher calculated
the group's score on the practice trial and pulled the appropriate feedback chart to provide the
group with performance feedback consistent with that of the TAP feedback (i.e., and that of the CE
condition). Multiple feedback charts, each indicating ten ranges of practice trial scores and their
associated percentile scores (e.g., top 1-10% through bottom 1-10%), were prepared so that
regardless of the group's practice trial score, performance feedback consistent with their TAP
percentile score could be provided. Thus, low CE groups were told (and shown) that their practice
trial score fell in the bottom 21-30% of scores from the previous year's study, and high CE groups
were told (and shown) that they performed in the top 1-10% of these scores.

After the administration of the CE manipulation, groups in both TC conditions were asked
to set a "difficult, but achievable" quantitative net profit goal, and complete measures of process
and outcome collective efficacy, as well as group task cohesion and goal commitment scales.

Then, groups were given up to 10 minutes to plan and organize their approach to the first
experimental production period. Again, groups were informed that they could use the full 10
minutes, but to notify the experimenter if they completed their planning before the 10 minutes
expired.

Immediately following the planning session, each group was asked to complete a very short

questionnaire about the group's planning activities. Then, groups were given 15 minutes to
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perform the first experimental production trial. Immediately following the production period. team
members completed a short questionnaire regarding the team's coordination and effort during the
production period. After completing the group effort and coordination scales, the group was given
performance feedback in the form of the experimenter log sheet on which the group's buying and
selling activities were recorded and net profit was calculated.

Following the provision of first trial performance feedback, groups were again given a
short questionnaire in which they were asked to set a “difficuit but achievable profit goal” for the
second trial. and complete measures of process and outcome collective efficacy, goal commitment,
and group task cohesion. The procedures employed and measures administered during the first
experimental trial were then repeated for the second trial.

After the second experimental performance trial, groups were asked to set a profit goal for
a hypothetical third trial, and complete measures of process and outcome collective efficacy, goal
commitment, and group task cohesion. Groups did not, however, perform a third trial.

The planning and production periods of the two experimental (not practice) trials were
videotaped to enable observation and measurement of group process behaviors in a time insensitive
setting.

Measures

All self-report measures can be found in Appendix B. All reliability information is based
on the 52 groups whose data were retained, and not those 16 groups who were eliminated from the
study.

Cognitive ability. As a measure of cognitive ability, team members completed the
Wonderlic Personnel Test (WPT), which is a 12-minute speeded test containing 50 questions.
Scores on the WPT are highly correlated (r = .50 to .80) with measures of general intelligence, "g,"

from the Wechsler Adult Intelligence Scale and the General Aptitude Test Battery. The WPT has
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a test-retest reliability of .88 (Wonderlic User's Manual, 1992).

Personality measures. Subjects completed the following personality measures: 1) the
Revised NEO Personality Inventory (Costa & McCrae, 1992), and, 2) a collectivism-individualism
scale adapted from various sources (Erez & Earley, 1987; Hui, 1988; Triandis, et al., 1988;
Wagner & Moch, 1986).

The NEO measures the "Big Five" personality constructs— conscientiousness.
extraversion, neuroticism, agreeableness, and openness to experience-- but is organized such that
each of the five dimensions is composed of six more narrowly defined facets. The NEO asks
respondents to rate their agreement with each of 240 items on a 5-point scale ranging from
"strongly agree" to "strongly disagree." Of the NEO measures, the current study is concerned only
with the conscientiousness scale and its facets, and the "ideas" facet of openness to experience (i.e.,
intellectual curiosity). Responses to both scales showed high internal consistency
(conscientiousness, g = .91 and ideas, o = .80).

The collectivism scale adapted for this study reflects an individual's value for
interdependence and collective action over self-reliance (7 items), preference for working in groups
over working alone (3 items), and willingness to subordinate personal goals to those of the group (4
items). These 14 items were selected from scales developed by Erez & Earley (1987), Hui (1988),
Triandis, et al. (1988), Wagner & Moch (1986). The alpha reliability for the overall collectivism
scale was .72.

Reliabilities were also computed for each of the three collectivism subscales. The alpha
reliabilities for the subscales were .61 for value for collective action over self reliance, .84 for
preference for working in groups, and .57 for subordination of personal goals to group goals.
Despite the adequate reliability of the overall scale, these subscales did not exhibit strong

intercorrelations (rs ranged from -.15 to .31).



82

Collective efficacy. Both process and outcome collective efficacy were measured three
times. The process efficacy measure, adapted from Kane (1996), asked team members to answer 8
items regarding their perceptions of the team's ability to perform each of a number of
manufacturing task behaviors (e.g., develop effective strategies, purchase the correct amounts of
raw materials, coordinate production well with each other, etc.) that likely would affect team
performance. To assess outcome CE, team members rated the extent to which they perceived their
team could attain each of nine levels of group profit on the manufacturing task.

Both efficacy measures showed high internal consistency at all three time periods. For the
process efficacy measure, the individual-level alpha was .86 after the practice trial and before the
first performance trial, .93 after the first performance trial and before the second performance trial,
and .86 after the second performance trial. The individual-level alpha reliabilities for the outcome
efficacy scale at each measurement was .93, .91, and .81.

Team goal level. Before each experimental production period, each team was asked to
discuss and agree upon a “difficult but achievable™ profit goal for that trial. Teams were also
asked to set a goal after the second performance trial for a hypothetical third performance trial.

Group goal commitment and task cohesion. Each team member's commitment to the
group goal was assessed using five items from a scale developed by Hollenbeck & Klein (1987).
To complete this measure, each member rated on a 5-point scale the extent to which they agreed
with each of 5 statements (e.g., I am strongly committed to achieving this goal; Quite frankly, [
don't care if we achieve this goal or not; It is hard to take this goal seriously; etc.).

The goal commitment scale showed fairly low alpha reliabilities at all time periods (o
=.67, .57, .47). However, elimination of one item from the scale increased reliabilities to .82, .83,
and .74. Since this item appears qualitatively different than the other goal commitment items (“this

goal may need to be lowered depending on how things go”), and has created reliability concerns in



&3

at least one other independent study (Locke, Moss, & White, 1996), this item was eliminated from
the scale.

The task cohesion measure used in this study is a modified version of the scale developed
by Siebold & Kelly (1988). This measure required respondents to rate 6 items, on a 5-point scale,
assessing member perceptions regarding their team's desire to perform well on the task (e.g., This
greup tries to do its best; Group members will pull together and share the load while working on
this task; etc.). The task cohesion scale was administered simultaneously with the goal and goal
commitment measures. Alpha reliabilities for this scale showed high internal consistency at each
of the three time periods (o = .85, .87, .75).

The goal commitment and task cohesion scales showed strong positive correlations (rs =
.56, .91, and .62 at the three measurement periods). Additionally, these variables had similar
patterns correlations with other key study variables within and across TC conditions. Considering
these factors, as well as that: 1) these constructs are similar conceptually, 2) these variables are of
peripheral concern in this study, and 3) the small sample size warrants the paring down of study
variables if possible, group scores on these scales were combined to form composites at each
measurement. The group goal commitment/group task cohesion composite represents group
commitment to task, and had alpha reliabilities of .72, .95 and .76 for trial 1, 2, and 3 data
respectively.

Time spent planning. Each team was given up to 10 minutes to plan and organize their
production strategies prior to each production period. Teams were informed that they need not use
the entire planning period and could begin the task at any time. The amount of time each team
spent planning for each performance period was recorded.

Planning quality. Trained raters watched videotaped experimental planning sessions and

employed behaviorally anchored rating scales (BARS) to score each group on the quality of their
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planning process. Examination of the Earley et al. and Smith et al. planning effectiveness

measures suggests that high quality planning can be characterized by different group member
behaviors that vary in their relationships with each other (i.e., it is a multidimensional construct).
Inspection of the list of items from these two measures led the author to conclude that high quality
planning may be characterized by three broad “categories™ of behavior: a) cognitive effort/strategy
search, b) group member participation, and c) organization. Three BARS, specifically tailored
to the current study’s methodology and task requirements, were developed to reflect each of these
aspects of planning process quality.

The cognitive effort/strategy search scale was concerned with the extent to which groups
computed all profit margins for all products in all time periods, scrutinized as many performance-
relevant considerations as possible within the planning time allotted, and made deliberative as
opposed to impulsive strategy decisions. The group participation scale assessed the extent to
which group members actively participated in the planning process, including making strategy
recommendations, evaluating other members’ suggestions, soliciting recommendations or
evaluations from other group members, and being attentive/responsive to other members’
suggestions. The organization scale was used to measure the extent to which the group’s planning
process followed a systematic, orderly, and logical sequence of activities, that the group managed
the planning time well, and that the outcome of the planning session was a clear and specific plan
of action. These BARS can be found in Appendix C.

Two research assistants who were blind to CE experimental conditions (the TC condition
was readily apparent) were trained and independently rated each group’s planning sessions on these
three dimensions for each of the experimental trials (but not for the practice trial planning session).

Interrater reliabilities ranged from adequate to high for each planning category at both time

periods. For the cognitive effort/strategy search dimension, interrater reliabilities were .69 for the
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first experimental planning period and .88 for the second period. For group participation. the
interrater reliabilities were .82 and .90. And for organization, the reliabilities were .65 and .88.

For each time period, mean ratings across raters for each dimension were averaged to form
a composite measure of the quality of the group planning process. The internal consistency of this
composite was fair (o = .61) for the first experimental planning period, and strong (¢ = .88) for the
second planning period. The interrater reliabilities for the overall composite measure was .75 for
the first period and .94 for the second period. Thus, the combination of the mean observer ratings
for each dimension across the three dimensions represents a reliable, unitary measure of the quality
of the groups’ planning process.

It is important to note that these planning quality measures do not provide an assessment
of the quality of a group’s actual plan or game strategy, but rather, the quality of the planning
process in which it engages. A high quality planning process does not necessarily lead to a high
quality plan/strategy, although this hypothesis can (and will) be tested by examining the
relationship between quality of the group’s planning process and the effectiveness of the strategies
the group ultimately employs.

Group physical effort (during production). Two trained raters, blind to experimental
conditions, independently assessed each team’s physical effort for each experimental production
trial using a BARS scale (also shown in Appendix C) specifically tailored to task requirements.
This scale reflected the extent to which group members stayed task focused, and bought parts and
built products as quickly as possible in instances when timeliness was performance-relevant.
(Note: For the low complexity task, timeliness is always performance-relevant. However, due to
certain constraints that arise in the high complexity task as a function of strategy choice, there
could be instances in which timeliness is not as critical.) The interrater reliability for the group

effort measure was .72 for both production periods.
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Group coordination. Group coordination was measured in two different ways.  First.
two observers were asked to rate, using a BARS scale (also shown in Appendix C) developed
specifically for this study, the extent to which groups evidenced effective group coordination during
each production trial. Due to limited resources and the laborious measurement scheme
implemented to examine group coordination (also refer to the next section), two trained observers.
blind to experimental conditions, rated the same 10 groups over the two production trials to
establish reliability, and the remaining groups were divided evenly between the two raters. For
these 10 groups, the two observers established high interrater reliability of group coordination for
both, the first production trial (o = .89), and the second production trial (a = .92).

A second measure of group coordination, developed specifically for this study, was based
on conceptual and measurement considerations outlined by several researchers in the area of group
process. With regard to defining this construct, Zalesny, Salas, & Prince (1995) suggest that
coordination is “individual behavior in synchrony with other individual behaviors to meet the
demands of a situation or context.” Brannick, Roach, & Salas (1993) note that it involves “mutual
adjustment” of team members in execution of task behaviors. Orasanu (1990) indicates that
coordination involves “activity among team members to facilitate the sharing of information for
decision-making, to provide feedback, to develop shared mental models, to foster situational
awareness, or to develop mission plans” (in Achille & Schulze, 1996).

With regard to measuring this construct, Zalesny et al. (1995) suggest that coordinated
acts may involve components or “segments” which are bounded by *“the completion (or lack) of a
logical or meaningful response by one team member to a purposeful action (e.g., request) initiated
by another team member, and that these segments may be recorded within particular time intervals.
That is, in order to quantify coordinated behavior, which is an interactive and dynamic process,

the researcher must provide some structure that enables a determination of the beginning and end
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of a coordinated act. Additionally, Stout, Salas & Carson (1994) maintain that an effective
measure of coordination should be behaviorally based, and focus on “several relevant dimensions”
of the process, and not only on communication.

Based on the theory and measurement recommendations outlined above, the following
definition of coordination was advanced: group member acts that implicitly or explicitly
complement, supplement, or support acts performed by one or more other team members and
communication that serves to facilitate group decision-making or strategy development, develop
shared mental models, or foster situational awareness. Using this definition of the construct as a
guide, five categories of coordinated behavior were defined: 1) task differentiation, 2) providing
feedback or support, 3) decision-making/strategy development, 4) developing/confirming shared
mental models, and 5) fostering situational awareness.

The 15 minute production periods were divided into 30 second segments and observers
were asked to indicate, for each coordination category, whether or not (i.e.. a dichotomous
distinction) the group manifested that form of coordination in each 30 second segment. When a
group engaged in a given coordinated act more than once in a particular 30 second segment, it was
credited with only one coordinated act. Thus, the maximum score a group could receive for each
of the five coordination categories was 30 (i.e., there are thirty 30 second segments in each 15
minute production period). The definitions of each of the categories as well as the coding form
itself can be seen in Appendix C.

As with the global ratings of coordination, both observers assessed the same 10 groups on
this scheme to establish reliability, and the remaining groups were divided between the two raters
(raters viewed each group for coding and global rating measures simultaneously). The reliability
of the scheme was assessed using Cohen’s kappa (Cohen, 1960). Cohen proposed the use of kappa

(k) as a measure which reflects the amount of agreement between two raters after chance



88

agreement is removed. The formula for calculating k is:

Po = Pec
K= -

l-pec
where p, = the proportion of ratings in which the two raters agree, and p. = the proportion of
agreement expected by chance. The coefficient k can range from —1.0 to 1.0. The use of k is
based on 5 assumptions: 1) the subjects to be rated are independent, 2) the raters assign ratings
independently, 3) the categories of the nominal scale are mutually exclusive, 4) the same two raters
are used for all subjects, and 5) all disagreements in ratings are equally serious. Although groups
did evidence certain behaviors that were considered manifestations of two “categories” of
coordination (i.e., thus violating assumption 3), these instances were rare.

[n using the above formula, the two observers were considered in agreement when both
observed a particular form of coordination and when both failed to observe a particular form of
coordination within a given 30 second segment. Disagreement was considered when one observer
indicated observation of a particular form of coordination in a particular 30 second segment while
the other did not.

Table 1 shows the kappa reliabilities obtained for each coordination category for the 10
groups coded by both observers. These reliabilities are broken down by task complexity condition
and performance trial in order to compare reliability of measurement of each form of coordination
at different levels of task complexity and over time. As can be seen in the table, reliabilities were
generally high but tended to be a bit lower, for both trials, in the high task complexity condition for
the providing feedback or support, decision-making/strategy development, and
developing/confirming shared mental model categories of coordination. Overall, these reliabilities
were stable across the two trials.

The pattern of within-observer correlations among coordination categories, for ai// groups
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(i.e., the 10 groups for which coordination was measured by both observers as well as the
remaining groups for which only one observer measured coordination), across observers. were
mostly parallel at each trial (e.g., at trial 1, the correlation of decision making with mental models
was similar for groups examined by observer 1 and those examined by observer 2). This provides
further evidence, although tenuous on its own merit, for interrater reliability of the coded
coordination measures. Additionally, these within-observer correlations among coordination
categories were similar across trials (e.g., the correlation of decision making with mental models
for groups viewed by observer | was similar to that of trial 2).

In order to determine whether these coded measures of coordination, as well as the global
group coordination rating, evidence internal consistency as a composite, an alpha reliability was
computed at each trial. The six coded and rated coordination scores for the 10 groups coded by
both observers were averaged across observers, and for the remaining groups, the score given by
the one observer who assessed coordination was used. For each reliability analysis, each of the
five coordination categories and the global rating was first converted to z-scores. At trial 1, these
measures were somewhat internally consistent, as o = .70. At trial 2, the o was only .58.

Examination of correlations among these component measures (refer to Table 2, left
portion) show that the coded task differentiation measure and the global coordination rating
correlated moderately to strongly with one another (.58 at time | and .62 at time 2) but generally
evidenced no or negative relationships with the support, decision-making, mental model, and
situational awareness measures. A possible explanation of this pattern of relationships is that the
latter four coded measures almost exclusively represent verbal, or communicative coordination,
whereas the task differentiation measure is almost exclusively behavioral. Since physical behavior
tends to be more salient than verbal behavior in a physical task such as the one used in this study,

it is possible that observers relied more heavily on these visual cues when they made global ratings
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of group coordination.

Additionally, as tasks increase in cognitive complexity, verbal communication becomes
more crucial for effective coordination. Whereas effective coordination on low complexity group
tasks may be characterized by a relatively greater ratio of efficient physical synchrony to more
verbal forms of coordination, this ratio becomes smaller when group members coordinate on a task
that requires more decision-making and understanding and awareness of other team members’ roles
and activities. The point here is that the apparent multidimensionality of the group coordination
construct may be a function of the coordination requirements of the task.

Since the task in this study requires primarily physical coordination for the low TC
version, and both physical and verbal forms of coordination for the high TC version, the task
differentiation measure and the global rating of coordination might be expected to vary positively
with the verbal coordination measures in the high TC condition, but relatively less so in the low TC
condition. The observed pattern of correlations (in the right portion of Table 2) appear to support
this speculation for trial I data. For trial 2 data, the picture appears more ambiguous. This may
be because, even in the high TC condition, verbal coordination may become less necessary as the
group gains more experience with the task. In fact, greater verbal communication for groups that
have experience with a task may be an indication of a group’s failure to identify effective strategies
and methods for performing the task.

However, the group coordination data for the combined TC conditions suggests that the
best solution is to combine the various coordination measures into two, rather than one,
coordination composites. To assess whether these six measures actually compose two separate
constructs, a principal components analysis (PCA) was conducted to examine the dimensionality of
the coordination data at each trial measurement. Due to the low sample size and sample

requirements of this type of analysis, mean substitution was used to replace missing data. The
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PCA forced a two-factor solution which was subjected to oblique rotation. On both trials, both the
pattern and structure matrices (see Table 3) evidence support for the multidimensionality of the
coordination measures used in this study. Regardless of trial, the four more verbally oriented
coded ccordination measures: support, decision-making, mental models, and situational awareness
load on the first factor, and the behaviorally oriented task differentiation measure and the global
rating load on the second factor. Further, the support measure is the only measure of the four
verbally oriented coordination measures that has a behavioral component, and subsequently, has
the lowest loading on the verbal coordination factor across the board.

The PCA solutions accounted for 69% of the variation in the coordination measures at
time 1, and 64% of the variation at time 2. The substantial drop off in percentage of variance
accounted for by the third factor, as well as the eigenvalues being < 1.0 suggested that the two-
factor solution was appropriate for these data. Finally, the two factors correlated .11 at the trial |
measurement and -.02 at the trial 2 measurement, indicating further evidence for the
multidimensionality of these coordination measures.

As a final verification of the reliability of this two-factor distinction, scales were
constructed on the basis of the observed factor structure of the coordination measures, and alpha
reliabilities were examined. The verbal coordination composite had alpha reliabilities of .78 at
time | and .68 at time 2. The behavioral coordination composite (which includes the coded task
differentiation measure and the global rating) had reliabilities of .74 and .77. Thus, these two
composites were retained as independent measures of verbal and behavioral coordination.

Effectiveness of task strategies. For each of the two post-practice production trials,
trained raters blind to experimental conditions used group performance log sheets on which the
group’s buying and selling activities were recorded, supplemented by the videotape of these

production periods, and indicated on a 3 point scale (0=did not implement, 1=implemented some of
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Table 3. Factor loadings for principal componeats analyses of trial 1 and trial 2 group coordination

measures.

Trial 1
Pattern Matrix Structure Matrix

Coordination Variables Factor 1  Factor2 Factor I  Factor2
developing/confirming shared mental models 91 92
decision-making/stratcgy development .81 .80
fostering situational awareness .76 78
providing feedback or support .60 .60
task differentiation .92 .90
overall group coordination rating .84 .87

Trial 2
developing/confirming shared mental models .78 .78
decision-making/strategy development .80 .80
fostering situational awareness .78 .78
providing feedback or support 48 48
task differentiation 91 91
overall group coordination rating .86 .86

Note: 1.n =47. 2. Only factor loadings above .40 are shown.



the time or to some extent, 3=implemented all of the time or to a great extent) the extent to which
groups evidenced each of a number of effective task strategies. Log sheets provided accurate
records of buying and selling activity in each production period (and 5-minute subperiods, for the
high TC condition), and were thus particularly useful in assessing strategy effectiveness in the high
TC condition for which timeliness of buying and selling activity was critical to strategy
effectiveness. For this measure, each of the two observers rated all groups

Since strategy effectiveness varies as a function of TC condition (i.e., effective strategies
in the low TC condition were not necessarily effective in the high TC condition and vice versa),
different lists of effective strategies were developed for each TC condition. For the high TC task.
observers rated the extent to which the group implemented each of 7 strategies; for the low TC
task, observers rated 5 strategies. The total strategy effectiveness composite score was a mean
across the 7/5 strategies.

Since different strategy items were rated for each TC condition, reliabilities for the
strategy effectiveness items had to be computed separately for each condition. Table 4 reports the
interrater reliabilities for each of the 5 rated strategies in the low TC condition and 7 strategies in
the high TC condition. The “strategy effectiveness composite” row reports interrater reliabilities of
composite mean ratings across all (5 or 7) strategies within each TC condition. Interrater
reliabilities were strong for all strategies in both conditions except for strategies 1 and 3,
particularly for trial 1 data. Nonetheless, all strategy items were retained since interrater
reliabilities were acceptable for trial 2 data, and the overall strategy effectiveness composites
evidenced high reliabilities.

There is no reason to believe that a group’s recognition of the effectiveness of one strategy
should lead them to recognize the benefits of implementing any other given strategy. That is, the

strategy items within each task complexity condition do not represent theoretically parallel items.
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Since the strategy items are not parallel, alpha reliabilities of the strategy composites would
represent nonsensical information, and therefore, are not reported. However, since observers agree
with regard to the extent to which each independent strategy is implemented by the group, an
overall mean composite of these “reliable” scores should represent a valid frequency measure of
strategy effectiveness.

Collective efficacy manipulation check items. Two items, administered in the
questionnaire immediately following the collective efficacy manipulation, were used to assess the
effectiveness of the CE manipulation. The first item asked respondents how well, compared to
other groups, they expected their group to perform on the next two trials of the task. The second
manipulation check item asked respondents how well, compared to other groups, they performed on
the practice trial. These items showed adequate internal consistency (o = .77).

Task complexity manipulation check items. Five items, based directly on Wood's (1986)
articulation of the components of task complexity, were developed to assess the effectiveness of the
TC manipulation. These items assessed component, coordinative, and dynamic complexity, (i.e..
there is very much to consider in deciding which materials to buy, what products to build, and
when to buy materials and build products; a good strategy is not important for doing well at the
manufacturing game; the manufacturing game has a lot of time pressure; knowing how much time
has expired in the production session is crucial for deciding which product(s) to build; the
manufacturing game is very complex).

Subjects responded to these items in the first questionnaire (immediately after the practice
trial and CE manipulation) and then again in the last questionnaire administered at the end of the
study. However, since the scale manifested low reliability (o = .47 and .46), only the final item
which directly assessed subjects’ perceptions of the complexity of the manufacturing game (i.e., the

manufacturing game is very complex) was used to assess the effectiveness of the task complexity



98

manipulation.
A Methodological Flaw in the Collective Efficacy Manipulation

Complications arose in the administration of the CE manipulation for those groups in the
high CE condition who performed extremely poorly on the practice trial. Specifically, the
experimenter decided it was likely to invoke participant suspicions if groups who achieved a
negative profit (i.e., lost money) on the practice trial were informed that they performed in the “top
1-10%” of groups who supposedly participated in ““a similar study” conducted in the previous
academic year. For example, if a group /ost $1000 on the practice trial but apparently scored in
the top 10%, it would suggest that well over 200 of the 240 groups who participated in the
fictitious study had actually lost money on the trial. Thus, the 7 groups in the high CE condition
who achieved a negative profit on the practice trial were given the TAP portion, but not the bogus
normative feedback portion of the high CE manipulation (5 of these groups were in the high task
complexity condition, and 2 were in the low TC condition).

Upon conclusion of the study, after examining the manipulation check data and consulting
a number of personal sources, it was deemed necessary to eliminate these 7 groups from the study
since these groups did not receive a complete experimental manipulation. The data show that,
compared to the other 27 groups in the high CE condition, these groups scored more than 2 SDs
lower on the CE manipulation check items (M = 5.74 vs. M = 6.57), and also, more than | SD
lower on the process group efficacy scale (M = 5.32 vs. M = 6.06) administered immediately after
the practice trial. Thus, these low performing groups were not responding to the CE manipulation
similar to the other groups in the high CE condition. Although the manipulation check scores were
still somewhat higher than groups in the low CE condition (M = 4.31), the process efficacy score
was the same (M = 5.31). In light of these considerations, these 7 groups were dropped from the

study.
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However, elimination of these 7 high CE groups presented other internal validity problems.
Retaining groups with similar profiles in the low CE condition raised concerns regarding
nonsystematic attrition and representativeness. For example, the data show that 9 low CE groups
who also did not achieve a positive profit on the practice trial as well as the already eliminated 7
groups both score almost 1 full SD lower on the Wonderlic (M = 18.33 for the 9 low CE groups,
and M = 18.19 for the 7 high CE groups) compared to the remaining high CE groups (M = 20.63)
and low CE groups (M = 21.63). Thus, it was necessary to sacrifice power and generalizability of
findings to maintain internal validity by also eliminating the 9 groups who did not achieve a profit
on the practice trial (of these, 4 groups were in the high TC condition and 5 were in the low TC
condition). Thus, in the end, data were analyzed for 52 groups, 27 of which participated in the low
TC condition, and 25 of which participated in the high TC condition.
Additional Missing Data

Additional group process data was lost due to difficulties encountered during videotaping.
Poor sound quality for one group prevented observers from coding coordination data for that group
(the global coordination rating for this group was obtained, however). In addition, the external
microphone was accidentally shut off for the taping of 4 groups. For two of these groups, the
video was retained and effort and strategy ratings were made but the lack of sound made planning
and coordination ratings impossible. For two other groups, the cassette was overwritten and all
group process data were therefore lost. Therefore reliability information for the group process

measures reported above do not include the missing data from these groups.



RESULTS

Within-Group Homogeneity of Responses

When group-level measures are created by aggregating individual responses over group
members, the meaningfulness of these measures often depends on the extent to which the
individuals agree about the group’s status with regard to the phenomena in question. To the extent
that group members share these perceptions, a researcher can be confident that aggregation of
group member responses reflects true group-level measures. One might argue, for example, that
two 3-person groups with identical mean scores, but with substantial variance in group member
responses to a process CE measure would behave quite differently. Therefore, to assume that
social cognitive mechanisms are operating similarly on all group members within each group, it is
useful to ensure that group members respond similarly to items that assess the relevant constructs.

The formula presented by James, Demaree, & Wolf (1984) provides an estimate of within-
group agreement (rug) of group member responses to a given set of multiple parallel items.
Although the statistic was developed to assess interrater reliability, it can also be used to assess the
sharedness of individual perceptions of group members.

Valid values of rwg range from 0.0 to 1.0, however, because this statistic is inequipped for
dealing with severe levels of within-group disagreement (i.e., extremely high within-group
variances) certain ryg values yielded by this formula may be uninterpretable (i.e., <0.0 and >1.0).
The authors recommend that values less than 0.0 and greater than 1.0 be set to 0.0 (James, 1997,
personal communication). For the same reason, the median r.g value across groups, rather than the

mean, should be reported to ensure the most accurate representation of within-group homogeneity

100
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of individual responses.

In this study, within-group assessments of homogeneity are warranted for four self-report
measures that were aggregated to the group level: process CE, outcome CE, group goal
commitment, and group task cohesion (note: goal commitment and task cohesion were
subsequently combined to form a commitment to task composite). All four of these measures
showed very high homogeneity of within-group responses for all three measurement periods.
Median ru,s were .962, .978, and .986 for process CE at T1, T2, and T3, .968, .989, and .995 for
outcome CE, .966, .984, and .989 for group goal commitment, and .968, .990, and .990 for group
task cohesion. Thus, aggregation of individual responses within groups provides meaningful
measures of these group-level phenomena.

Summary Statistics

Descriptive statistics. All summary statistics are reported at the group-level. Table 5
shows means and standard deviations, as a function of experimental conditions. for all variables
measured prior to the experimental manipulations. These included the covariates cognitive ability
and practice trial performance, and all study personality variables.

Due to different task methodologies across the low and high TC conditions, groups in the
high TC condition tended to outscore groups in the low TC condition. The personality data
indicate that within-group means were slightly above the middle range of the 5-point scale (Ms
from 3.21 to 4.06) and that variability for these scales were a bit low (SDs from .18 t0 .55).
(Note: Individual-level data showed that the three personality scales had low variability even before
member scores were averaged within groups (SDs from .41 to .67), but aggregation cut variability
of these scales almost in half. Such restriction of variability is a common problem resulting from
aggregation of individual-level dafa, patticularly when individual group member scores are not

likely to be homogeneous, as is the case for personality data of individuals randomly assigned to
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groups.)

Means and standard deviations for all post-manipulation self-report and objective
measures as a function of experimental condition and trial are reported in Table 6. These data
indicate that process CE was higher for groups in the high CE condition. Subjects’ responses to
process CE, group goal commitment, and group task cohesion self-report measures exhibited a
strong leniency bias, which appeared more pronounced at time 2, and low levels of variability.
Substantial increases in goal level, outcome CE, and profit from trial 1 to trial 2 reflect increases in
performance expectations and actual performances, regardless of TC and CE condition.

Descriptive data for group process variables (also shown in Table 6) suggest that raters
exhibited slight to moderate levels of leniency bias for planning quality and effort ratings. The
time spent planning means show that groups generally spent more time planning in the high TC
condition relative to the low TC condition, and although groups in both conditions spent less time
planning on trial 2 compared to trial 1, this drop off was more severe in the low TC condition. In
addition, the quality of groups’ planning tended to decrease in the low TC condition and increase in
the high TC condition over trials. Finally, the group coordination measures evidence a pattern
suggesting that groups engaged in less verbal coordination and more physical coordination in the
low TC condition, but more verbal coordination and less physical coordination in the high TC
condition.

Correlations among study variables. Tables 7 through |1 show group-level correlations
among study variables. Correlations are shown across all conditions, and since it is a primary
moderator variable in this study, as a function of TC condition as well. Correlations as a function
of CE condition are not shown but its influence as a moderator variable will be considered in

supplemental analyses.
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Table 7 shows correlations of covariates and personality variables with all other study
variables, and Tables 8 and 9 show these correlations within the low and high TC conditions.
respectively. Tables 10 and 11 show correlations among social cognitive, group process, and
performance variables as a function of TC condition, for trials 1 and 2, respectively.
Manipulation Checks

Multiple regression analyses were used to test the effectiveness of the manipulations. as
well as examine the possibility of interactive effects of task complexity and group efficacy
condition on group efficacy perceptions and task complexity perceptions. [n each of the
hierarchical regression analyses, dummy-coded variables representing group efficacy condition
membership and task complexity condition membership were entered on the first level of the
analysis, with the product of these terms (i.e., their interaction) entered on the second level. The
group’s aggregated mean responses to the two group efficacy manipulation check items was the
dependent variable in the first analysis. [n the second analysis, the dependent variable was the
groups’ aggregated mean responses to the S-item task complexity perception scale.

The first regression analysis showed that efficacy condition had a main effect on
aggregated group responses to the group efficacy manipulation check items (8 = .87, p <.001).
Groups in the high efficacy condition responded more favorably to the two group efficacy check
items (M = 6.57, SD = .38) compared to those in the low efficacy condition (M = 4.36, SD = .84).

Task complexity condition had no effect on efficacy manipulation check item responses (B = .00,
ns), nor did its interaction with efficacy condition (g = -.10, ns).

In the second regression analysis, group aggregated perceptions of task complexity (after
the practice trial) were affected by task complexity condition (B = .41, p <.01), but not group

efficacy condition (B = .11, ns). Groups in the high task complexity condition reported that they
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Variables
Variables 1 2 3 4 5 6 7
Covariates
1. cognitive ability -
2. practice trial profit .05 —
Personality
3. collectivism -19 -12 -
4. ideas 32 04 -09 —_
5. ideas (group max) 36 17 -05 76™ —
6. conscientiousness .00 -14 -12 A7 .19 —_
7. conscientiousness (group max) -12 -09 .15 28" 20 847 —
Social Cognitive (self-report)
8. process CE T1 -22 39" -01 -13 02 06 12
9. process CE T2 -07 .10 -02 -.04 .09 .03 .16
10. outcome CE T1 -05 85" -19 02 .09 -10 -.06
11. outcome CE T2 27 26 -17 13 .19 -07 -0l
12. profit goal T1 A2 95" =21 06 17 -13 -10
13. profit goal T2 46" 26 -21 26 3t -.05 -.02
14. commitment to task T1 =27 28’ -11 -09 -.04 -.09 .04
15. commitment to task T2 -11 23 00 03 13 -15 -03
Group Process and Performance
16. time spent planning (mins) T1 25 25 -03 20 19 13 09
17. time spent planning (mins) T2 32 15 -18 25 11 310 27
18. planning quality T1 40" .00 -30° 12 .01 .09 .05
19. planning quality T2 21 14 -29° 24 19 32° 28
20. effort during production T1 36" -.01 -18 13 .08 =22 -11
21. effort during production T2 417 -05 -06 03 .08 -24 -21
22. verbal coordination T1 A3 35 -15 35 20 23 22
23. verbal coordination T2 15 26 -33 34 12 20 23
24. physical coordination T1 45" .00 221 18 .10 17 23
25. physical coordination T2 20 -1 08 07 -07 -03 12
26. strategy effectiveness T1 27 437 -16 17 23 .08 .16
27. strategy ctfectivencss T2 05 24 -08 08 .16 02 .16
28. profit T1 33 26 -14 16 24 -.04 .03
29. profit T2 30 50" -15 .07 21 -.16 -12

'p<.05, "p<.0l

Note: 1. n=52, except for correlations with verbal coordination (n =47); physical coordination (7 =48); planning quality
(n=48); and effort during production and strategy effectiveness (n=50).
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Table 8. Group-level correlations of covariates and personality variables with all variables for groups in the low

TC condition.

Variables
Variables 3 4 5 6 7 8 9
Covariates
1. cognitive ability —
2. practice trial profit 44 -
Personality
3. collectivism .04 23 —_
4. ideas 35 11 -.04 -
5. ideas (group max) 44° 18 -04 81" -
6. conscientiousness .05 -23 -29 .07 22 —
7. conscientiousness (group max) -07 -28 -11 18 22 85" —_
Social Cognitive (self-report)
8. process CE T1 .00 25 .00 .08 .02 23 24
9. process CE T2 .10 13 -.08 .16 .08 15 14
10. outcome CE T1 16 53" -17 29 15 -.16 -16
11. outcome CE T2 .36 .08 -22 10 .26 -11 -26
12. profit goal T1 527 86" 02 24 24 .25 -35
13. profit goal T2 58" A5 -22 12 .32 -01 -20
14. commitment to task T1 -13 17 .03 03 -.15 -.06 14
15. commitment to task T2 .05 26 -07 32 .19 -13 -.05
Group Process and Performance
16. time spent planning (mins) T1 27 17 12 10 .26 -.06 -.08
17. time spent planning (mins) T2 .05 .03 .07 -02 - 10 28 .35
18. planning quality T1 22 -11 -39 08 -04 .10 -03
19. planning quality T2 -.10 -13 -24 09 .00 45° 43"
20. effort during production Tl 27 -10 -.09 24 A7 -18 =11
21. effort during production T2 34 10 .08 21 22 -27 -25
22. verbal enordination T1 -20 .03 17 33 .09 -.07 .00
23. verbal coordination T2 -.08 -29 -12 31 -07 -.02 17
24 physical coordination T1 46' A1 -15 22 15 25 2
25. physical coordination T2 48" .19 12 .30 A1 .00 07
26. strategy effectiveness T1 45 19 .4 .08 A5 -.01 -07
27. strategy cffectivencss T2 33 .02 .03 .28 27 -.10 .06
28. profit T1 46° 13 -13 07 26 -.03 -16
29. profit T2 48" 37 08 .18 39° -13 -16

‘p<.05 p<.0l

Note: 1. n=27, except for correlations with verbal, physical coordination and planning quality (#=25); and cffort during
production and strategy effectiveness (n=26).
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Table 9. Group-level correlations of covariates and personality variables with all variables for groups in the high

TC condition.
Variables
Variables 3 4 5 6 7 8 9
Covariates
1. cognitive ability -
2. practice trial profit =135 —
Personality
3. collectivism -38 -21 -
4. ideas .30 -23 -06 —
5. ideas (group max) 26 .04 -0l 68" -
6. conscientiousness -.06 -27 .05 17 .08 —
7. conscientiousness (group max) -17 -13 -17 31 12 83" -
Social Cognitive (self-report)
8. process CE T1 -38 60" -04 -24 .09 -03 .05
9. process CE T2 -15 43° -08 11 37 10 32
10. outcome CE T1 -22 92" -16 -35 -12 -20 -.10
11. outcome CE T2 25 46" -17 26 25 -01 18
12. profit goal T1 -.10 96 -29 -26 -02 -23 -08
13. profit goal T2 41" 34 -21 38 .38 -.08 10
14. commitment to task T1 -40° 37 17 =21 .09 -12 -.05
15. commitment to task T2 =22 37 01 -07 18 -13 .03
Group Process and Performance
16. time spent planning (mins) T .25 -02 -07 -.04 -20 .18 .16
17. time spent planning (mins) T2 63" -26 -32 12 .00 24 16
18. planning quality T1 56" -02 -20 12 .00 05 10
19. planning quality T2 75" -06 -26 AS 22 01 -.05
20. effort during production T1 St 22 -37 24 14 -21 -04
21. effort during production T2 64" 13 -43° 10 .10 -1 -07
22. verbal coordination T1 32 -05 -.09 02 -.14 29 27
23. verbal coordination T2 29 -05 -30 02 -15 30 22
24. physical coordination T1 48° 04 -35 26 13 11 29
25. physical coordination T2 -14 -.04 -14 .08 -17 .07 .38
26 strategy effectiveness T1 .10 557 -36 .19 29 12 34
27. strategy effectiveness T2 -29 577 -27 -.02 09 22 34
28. profit T1 3 37 -17 28 34 -02 14
29. profit T2 .16 63" -33 -.04 .02 -20 -10

‘p<.05 "p<.01

Note: 1. n=27, except for correlations with verbal coordination (7 =22), physical coordination and planning quality (n=23);
and effort during production and strategy effectiveness (n=24).
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perceived greater task complexity (M = 5.59, SD =.50) than groups in the low task complexity
condition (M = 5.19, SD = .50). There was no significant interaction effect between task
complexity condition and group efficacy condition on group task complexity perceptions (§ = .15,
ns).

Analysis Plan

A primary concern regards dataset restrictions that may complicate stringent tests of study
hypotheses within the context of the team performance framework presented in Figure 3. [n
consideration of the large number of variables and the complexity characterizing their predicted
interrelationships within this framework (e.g.. the large number of interactions and mediated
relationships), the reduced sample size (see Method) elicits practical concerns. Many of the
hypothesized relationships in the study are interactions and mediated relationships that result in
relatively many variables in each regression equation. Due to the resulting small predictor to
subject (in this case, a group) ratio, there is a concern that these analyses will yield unstable
regression coefficients, and thus, potentially unwarranted extensions of the findings to the
population.

Although the small sample dilemma dictates inevitable qualifications of study findings, it
should not render the resulting conclusions completely invalid. All of the variables in this study
represent individual scores aggregated to the group level, and group-ievel measures are generally
more stable than individual-level measures. Thus, regression coefficients obtained from group-
level analyses should be more robust to violations of what is generally accepted as an adequate
regression equation subject to predictor ratio (i.e., approximately 7 to 1).

Also, the framework presented in Figure 3 is not intended to be a comprehensive model of
group performance, but rather, a framework guiding discussion and outlining study hypotheses.

Considering this, as well as the low power resulting from the small sample size in this study,



analyses assessing an omnibus model will not be conducted. Also, all depicted direct effects will
be included in analyses where it is deemed critical. but in some cases, decisions are made to
exclude particular common causes in order to preserve statistical integrity.

Process versus Outcome Efficacy

Hypothesis 1. Hypothesis la predicted that within-group homogeneity of process and
outcome CE perceptions would be least prior to the first trial and greatest after the second
performance trial. To test whether homogeneity of efficacy perceptions were significantly greater
after the second performance trial compared to prior to the first trial (but after the practice trial),
median rwgs for both, process and outcome efficacy, were subjected to Fisher z’ transformations
and tested for significant differences across these first and last measurements (see Cohen & Cohen,
1983, pps. 53-55).

First, it was found that within-group homogeneity of process efficacy perceptions at time 3
(median rwc = .986) was significantly greater than at time 1 (median rwg =.962) (z=2.53, p < .05).

For the outcome efficacy measures, within-group agreement was significantly greater after two
performance trials than before the first (nonpractice) performance trial (.995 vs. .968, z = 4.62, p
<.001). Thus, hypothesis Ia was supported.

Hypothesis 1b suggested that outcome efficacy within-group homogeneity would be
greater than that of process efficacy after each (nonpractice) performance trial. After the first
performance trial, group members’ agreement regarding their groups’ outcome efficacy was
marginally greater than their agreement regarding their groups’ process efficacy (.989 vs. .978,
z=1.75, p <.08). After the second performance trial. homogeneity of efficacy perceptions was
significantly greater for the outcome efficacy measure compared to the process efficacy measure
(.995 vs. .986, z=1.75, p < .05). These findings partially support hypothesis 1b.

Overall, these results provide support for hypothesis 1. Group members’ agreement
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regarding their groups’ process and outcome CE, although high in general, tended to converge as
they performed together over multiple trials. Additionally, group members evidenced greater
homogeneity of perceptions regarding their groups’ outcome efficacy compared to those regarding
their groups’ process efficacy, regardless of time period.

Hypothesis 2. Hypothesis 2a predicts that process CE, compared to outcome CE,
measures will have stronger positive relationships with quality of group planning and group
coordination measures. This hypothesis was tested in two ways. In the first test of hypothesis 1a,
correlations of process CE and outcome CE with each of the group process variables were tested
for significant differences after standardized scores were created for all variables at each time
period within TC conditions. [In the second method, differences among predictive validities of
unstandardized process and outcome CE measures were tested separately within each TC
condition.

The two approaches attempt to answer slightly different questions. The first investigates
differences in the predictive validities of process and outcome CE when TC condition is held
constant. The second approach affords investigation of potential differences in their predictive
validity as a function of TC condition.

First, groups were split by TC condition, and z-scores for process CE, outcome CE, plan
quality, verbal coordination, and physical coordination were computed for group data in each TC
condition separately, for each trial. Then, the data for groups in the low and high TC conditions
were recombined. Thus, standardized scores for all variables were created with TC condition held
constant. Next, relationships of process CE and outcome CE with group planning quality, verbal
coordination, and physical coordination at each trial were tested for significant differences using
the method prescribed by Cohen & Cohen (1983) for tests of dependent s (i.e., correlations, with

one variable in common, obtained from the same sample).
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Correlations between process CE and outcome CE with group planning quality at time 1(r
= .00 and r = .01, 1(45) = -.07, ns), and at time 2 (r = .23 and r = .23, {(45) = .00, ns); group
verbal coordination at time 1 (r =-.12 and r = .00, 1(44) =-.88, ns), and at time 2 (r=.02 and r =
-.01, 1(44) = .21, ns); and group physical coordination at time | (r=-.11 and r = .07, #(45) = -
1.34, ns), and at time 2 (r = -.02 and r = .14, ((45) = -1.13, ns) were not significant. Therefore,
when TC condition is held constant, there are no differences in the prediction of process CE and
outcome CE with of group process variables.

In the second test of hypothesis 2a, correlations of process CE and outcome CE with group
process variables were compared within conditions, thus eliminating the necessity of accounting for
the effects of TC on predictors and criteria. In the low TC condition, correlations between process
CE and outcome CE with group planning quality at time 1(r = .20 and r = .06, 1(22) = .67, ns),
and at time 2 (r = .39 and r = .17, #(22) = 1.03, ns); group verbal coordination at time | (r = .11
and r = .08, #(21) = .14, ns), and at time 2 (r = .33 and r = .14, #(21) = .87, ns); and group
physical coordination at time | (r = .03 and r = .13, #(22) = -.47, ns), and at time 2 (r= .10 and r =
.26, 1(22) = -.71, ns) were not significant.

In the high TC condition, all correlations between process CE and outcome CE with group
planning quality at time 1(r = -.23 and r = -.05, #20) = -1.05, ns), and at time 2 (r= .06 and r =
.30, £(20 = -1.39, ns); group verbal coordination at time 1 (r =-.39 and r = -.10, £(19) = .87, ns).
and at time 2 (r =-.32 and r =-.17, #(19) = -.87, ns); and group physical coordination at time 1 (r
=-26 and r=-.01, #20) = -1.62, ns), and at time 2 (r =-.15 and r = .01, £(20) = -.89, ns) were
also not significant. The results of these comparisons refute hypothesis 2a, showing no significant
differences between process and outcome CE in their prediction of group process variables.

Hypothesis 2b suggested that outcome CE would be a stronger predictor of group goals

than was process CE, regardless of TC condition. To test this hypothesis, the same method used to
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test hypothesis 2a was used. First, the process CE, outcome CE and goal variables were
standardized within TC condition, and then, the correlations of each efficacy variables with group
goals were tested for significant differences for each trial. Holding TC condition constant,
outcome CE was a stronger predictor of group goals for both trial | (= .80 and r = .39, 1(49) =
5.14, p < .01), and trial 2 (» = .88 and r = .44, (49) = 6.29, p < .01).

Next process and outcome CE correlations with group goals were examined as a function
of TC condition. The pattern above held true regardless of TC condition. In the low TC condition,
outcome CE was more strongly related to goals than was process CE attime | (r=.65andr =
.23, 1(24) = 2.70, p < .05), and time 2 (r = .91 and r = .25, #(24) = 6.79, p < .01), as it was in the
high TC condition (r = .95 and r = .56, #(22) = 7.24, p < .01; and r = .86 and r = .64, 1(22) = 2.41,
p < .05). Therefore, hypothesis 2b was fully supported.

Hypothesis 3. Hypothesis 3 predicts that differences in criterion validity of process and
outcome CE measures will vary as a function of TC condition and group task experience.
Specifically, the hypothesis posits that outcome CE will be a stronger predictor than process CE in
the low TC condition for both trials (hypothesis 3a), but that in the high TC condition, this will
only be the case for trial 2 (hypothesis 3b), after the group has had some experience with the task.

To test these hypotheses, relevant criterion correlations for process and outcome CE,
within TC conditions, were tested for significant differences using the Cohen & Cohen (1983)
method for comparisons of dependent rs. First, for hypothesis 3a, prediction of group profit by
process and outcome CE were compared at each trial for the low TC condition. At trial 1,
prediction of group performance by outcome CE (r = -.03) was not statistically different from that
of process CE (r = -.15; #(24) = .60, ns), but outcome CE showed stronger prediction at trial 2 (r
= .58 and r = .05, #(24) = 3.01, p <.01). Data in the high TC condition (hypothesis 3b) showed

the same pattern. At trial 1, there were no differences in the criterion validity of outcome CE and
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process CE (r = .38 and r = .34, #(22) = .25, ns), but at trial 2, the prediction of group profit by
outcome CE was stronger (r = .64 and r = .33, #(22) = 2.31, p <.05). These results present partial
support for hypothesis 3, suggesting that the differential criterion validity of outcome CE and
process CE do not vary as a function of TC condition, but do vary as a function of the group’s task
experience.

Consequences of Collective Efficacy

Effects of CE condition on performance

Hypothesis 4. Hypothesis 4 predicts that groups in the high CE condition will outperform
those in the low CE condition (hypothesis 4a), that these performances differences will be greater
in the high TC condition compared to the low TC condition (hypothesis 4b), and that the magnitude
of this CE X TC interaction will increase across trials (hypothesis 4c).

Hierarchical regression was used to test whether groups in the high CE condition
outperformed those in the low CE condition on each of the two performance trials. For each
analysis, a dummy-coded variable representing TC condition was first covaried out to account for
any differences in group performance scores as a function of different scoring methods across TC
conditions. Also on the first step of each regression, practice trial performance and group
cognitive ability were entered in order to control for both measures of group ability. Both “ability”
measures were used as covariates because their lack of a bivariate relationship and diverging
patterns of relationships with mediating variables (see Table 7) suggest potentially independent
sources of variance in group behavior. Then, for each equation, a dummy-coded variable
representing CE membership was entered on the second step to determine whether CE condition
had a main effect on group performance beyond group ability.

In the first analysis, TC condition, practice trial performance and group cognitive ability

accounted for significant variance in trial 1 group profit (R*= .23, F (3,48) = 4.75, p < .01). On
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this first step group cognitive ability (B = .33, p <.05) and practice trial performance (g = .36, p <
.05) had significant unique effects, and the effect of TC condition was marginal (§ = -.27, p <.06).
When CE condition was entered into the equation on the second step, it did not explain significant
incremental variance in trial | profit (AR?*= .00, F (4,47) = .11, ns).

For trial 2, TC condition and the two group ability variables again accounted for
significant variance in group performance (R*= .37, F(3,48) = 9.46, p < .001). And again, both
group cognitive ability (B = .29, p < .05) and practice trial performance (8 = .59, p <.001)
accounted for significant, unique criterion variance, whereas the unique effect of TC condition was
marginal (B = -.24, p < .07). On the second step of the analysis, the B weight for CE condition
was not significant (AR?= .00. F (4,47) = .02, ns). Thus, after controlling for prior performance
and group ability, groups in the high CE condition did not perform better than groups in the low
CE condition, and hypothesis 4a was not supported.

To test hypothesis 4b, moderated regressions were conducted whereby a CE x TC
interaction term was entered on the fourth step in each of the above equations, after accounting for
the unique effects of practice trial performance, CE condition, and TC condition. When the
interaction term was entered into the above regression equations on the final step, it did not account
for significant incremental variance in trial 1 profit (AR2 =.02, F(5,46) = 1.13, ns), nor trial 2
profit (AR?=.00, F(5,46) = .08, ns). Therefore, CE and TC condition did not have a joint
influence on group performance on either trial, after controlling for prior performance, group
ability, and CE and TC main effects. Thus hypothesis 4b also was not supported.

Hypothesis 4¢ predicted a CE condition x TC condition x trial interaction. Specifically, it
was predicted that the greater performance discrepancy between high and low CE groups in the
high TC condition compared to the low TC condition (i.e., the CE x TC interaction) would increase

from the first to the second performance trial. Since the criterion variance accounted for by the
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trial 2 interaction term was less than that of the trial | interaction term, hypothesis 4¢ was not
supported.

Effects of measured CE variables on group performance

Clearly, CE condition had no unique or joint effects on group performance, but it may be
useful to investigate whether the measured process and outcome CE variables influenced group
performance. Therefore, another set of hierarchical regression analyses was conducted to
determine whether group process efficacy or group outcome efficacy, or their interactions with TC
condition, had any influence on subsequent group performances.

These analyses tested the effects of group process and outcome efficacy independently,
rather than simultaneously. This was done for two reasons. First, in theory, process and outcome
CE are considered two measures of the same construct. Therefore, it is useful to examine
similarities and differences in their relationships with other variables.

The second concern is pragmatic. The correlations between process CE and outcome CE
measures are moderate to strong (standardized within TC condition, rs = .52 and .59 for trial | and
2). Although the magnitudes of these bivariate relationships fall below the suggested cautionary
value for simultaneous regressions (Tabachnick & Fidell, 1989), the correlations of their cross-
products (i.e., interaction terms) with TC condition are extremely high (rs = .97 and .98 for trial | and
2). Since a major focus of these analyses is to investigate the interactive effects of group efficacy and
TC condition on group performance, and the resulting multicollinearity would hinder a statistically sound
investigation of these effects, it makes sense to examine each CE predictor independently.

The four regression analyses will have an identical structure to those conducted to test the
effects of CE condition on group performance. TC condition and the effects of practice trial
performance and group cognitive ability will be covaried out on step 1 (results reported above);

and on step 2, the CE measure under consideration (i.e., process or outcome CE) will be entered.
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Step 3 will test the appropriate CE measure by TC condition interaction.

In the two regression equations testing the effects of CE on trial 1 performance, neither
process CE (AR” = .02, F(4,47) = .96, ns) or outcome CE (AR” = .01, F(4,47) = .39, ns),
accounted for significant incremental variance in the criterion. [n contrast, whereas process CE
did not have a significant unique effect on trial 2 group performance beyond the two measures of
group ability (AR? = .00, F(4,47) = .23, ns), outcome CE did (AR?= .14, F(4,47) = 13.83, p<
.001). Thus, the only direct effect of CE on group performance, after controlling for TC
condition, group ability and practice trial performance, was for outcome CE on trial 2.

Next, the final step in each of these four regression equations tested whether process or
outcome CE and TC condition had a joint influence on group performance on either trial. The two
analyses testing these interactive effects on trial | showed that the process CE and TC condition
jointly accounted for significant incremental variance in trial 1 profit (AR? = .07, F(5,46) = 4.69, p
<.05). The joint effect for outcome CE and TC condition was marginal (AR” = .06, E(5,46) =
3.57, p <.07). For trial 2, neither the interaction of TC condition with process CE (AR2 =.00,
F(5,46) = .28, ns) nor with outcome CE (AR?= .01, F(5,46) = 1.22, ns) evidenced a significant
effect.

The effects of TC condition and both measures of group efficacy on trial 1 and trial 2
group performances are depicted in Figures 4a through 4d. The prediction of group performance
at trial 1 by the group efficacy X TC condition interaction was similar for both process and
outcome CE measures. The figures show that both forms of efficacy evidence a positive
relationship with trial 1 group profit in the high TC condition, and a slight to moderate negative
relationship in the low TC condition.

For trial 2, the graph shows clearly that no interaction is operating. Additionally, Figure 4d

highlights the main effect of outcome CE on performance. It should be noted, however, that the
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apparent effect of outcome CE on trial 2 performance may be an artifact of the relationship
between trial 1 performance and trial 2 performance, since trial | profit and trial 2 outcome CE
have a strong bivariate correlation (r = .90).

To test this, trial 2 performance was regressed on outcome CE after TC condition, group
cognitive ability, and trial ! profit were accounted for. The set of TC condition, group cognitive
ability and trial 1 profit accounted for significant variance in trial 2 profit (AR = .33, F(3,48) =
8.01, p <.001). On this step, trial 1 profit explained significant unique variance in trial 2 profit (8
= .53, p<.001), but TC condition (8 = .07, ns) and group cognitive ability (3 = .12. ns) did not.
When outcome CE was entered on the second step, it did account for significant incremental
variance (AR2 = .06, F(4,47) = 4.85, p < .05; B = .56), and the Beta weight for trial | profit
dropped to a nonsignificant .02. Thus, outcome CE was a stronger predictor of trial 2 group
performance than trial | group performance, and is likely to mediate the prior performance =>
subsequent performance relationship.

Hypothesis 5. Hypotheses 5 concerns the mechanisms that mediate the CE condition =>
group process and performance relationships in the high TC condition. According to James &
Brett (1984), evidence of a mediated relationship whereby a => b => ¢ requires that: 1) a relates to
¢, 2) a relates to b, 3) b relates to ¢, and 4) a does not account for incremental variance in ¢ beyond
that accounted for by b. Since all hypothesis 5 predictions rely on the prediction, in the high TC
condition, of relevant study variables by group efficacy, a summary of results of the regressions of
all group social cognitive, process, and performance variables on CE variables for groups in the
high TC condition are presented in Table 12. Since group practice trial performance and cognitive
ability are the primary covariates in the study, the table shows results of analyses in which the
relevant CE variable was entered on the second step, after the effects of the covariates were

removed.
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As can be seen in the table, CE condition has significant effects on only trial 1 goal level
and trial 2 group effort. Thus, all hypothesis 5 predictions concerning mediated relationships
between CE and other key variables are not supported. However, the measured CE variables do
show a number of marginal and significant relationships with other important variables, and
therefore, tests of predicted mediated relationships will be conducted for process and outcome CE
rather than CE condition.

Hypothesis 5a — Trial 1

Hypothesis 5a predicts that task strategy effectiveness, time spent and quality of planning,
group effort during production, and group coordination (two measures) mediate the relationship
between CE and group performance. Table 12 shows that process CE had at least marginal
incremental effects (over and above the covariates) on group verbal coordination, task strategy
effectiveness, and group profit on trial 1 for groups in the high TC condition. Thus, despite finding
only marginal effects—likely due to low power—it is worth testing whether these group process
variables potentially mediate the relationship between process CE and group performance.
Outcome CE did not effect group performance on trial 1, thus tests for mediation were conducted
only with process CE.

First, to test potential mediation of the process CE => group performance relationship, it
must be shown that these group process variables predict group performance, and process CE does
not add to the prediction of group performance over the mediating variables. Thus, group
performance on trial 1 was regressed on all six group process variables to first determine whether
the set of group process variables explain variance in group performance, and then to specify
which ones uniquely account for variance in this criterion. On the second step of this analysis,
process CE will be entered into the equation to determine if it predicts variance in the criterion

beyond that accounted for by the set.
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In this analysis, the effects of both group cognitive ability and practice trial performance
were entered on the first step to account for their effects on trial 1 group performance. Then, the
six mediating variables were entered on the second step. The set of covariates accounted for
marginal variance in group performance (R* = .22, F (2, 19) = 2.66, p < .10). The unique effect of
practice trial performance was marginal (8 = .38, p <.09), and the effect of group cognitive ability
fell just short of marginal (8 = .35, p <.11). On the second step, the set of mediating variables
accounted for significant incremental variance over the covariates (AR*=.22,F(8,13)=7.50,p<
.01), but only task strategy effectiveness ( = .99, p <.001), planning quality ( = .67, p <.01),
and group physical coordination (8 = -.49, p <.05) explained unique variance in trial 1 group
performance.

On step 3, process CE was entered into the equation to determine whether it had any
incremental effect over the group process variables as a set. Process CE did not account for
significant incremental variance in the criterion (AR2 = .01,F (9, 12) = .52, ns). This suggests that
one or more group process variables may mediate the relationship between process CE and group
performance. Table 12 shows that of the three group process variables that account for significant
variance in performance, process CE predicts only task strategy effectiveness after removing
covariate effects, and this effect is marginal (B = .45, p <.06). Since the 3 weight of task strategy
effectiveness remained significant (3 = 1.08, p < .001) on the final step in which process CE was
entered, it is possible that task strategy effectiveness fully mediates the effects of process CE on
trial 1 profit in the high TC condition.

To confirm this, a regression analysis was conducted to determine whether process CE
adds explanatory variance in prediction over task strategy effectiveness when task strategy
effectiveness is the only group process variable in the equation. (Footnote: This analysis contains

two more groups than the prior analysis due to additional missing data on group process variables
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included in the prior analysis but omitted here. As a result, the effects of covariates on the
criterion were slightly different. With this extra data, the set of covariates accounted for
significant variance in group performance (R*= .27, F (2,21)=3.85, p <.05). The unique effect
of practice trial performance was significant (8 = .43, p <.05), and the effect of group cognitive
ability was marginal (B = .36, p <.08).) On step two of the analysis, after covariates were
partialled out, task strategy effectiveness alone explained significant variance in trial 1 group
performance (AR2 =.32,F (3,20)=15.02, p <.001). On the third step, process CE did not
account for incremental variance in group performance (AR?= .01, F (4, 19) = .47, ns).
Additionally, the B weight for task strategy effectiveness on this step remained significant (8 = .63,
p <.01). Thus, it appears that task strategy effectiveness may fully mediate the relationship
between group process CE and trial 1 performance in the high TC condition. However, since the
relationships of process CE with task strategy effectiveness and group profit were marginal (likely
due to low power), no firm conclusions may be made.

Hypothesis 5a -- Trial 2

Table 12 shows that although process CE has no effect on trial 2 group performance, the
effect of outcome CE is significant. Analyses in this section will focus on factors that may mediate
the relationship between outcome CE and trial 2 group performance.

First, trial 2 performance was regressed on the two covariates, and as a set, they explained
significant variance (R2 =.54,F (2, 19)=11.05, p <.001). On this step, the effect of practice
trial profit was significant (B = .73, p <.001), and that of group cognitive ability was marginal (8
= .33, p <.06). Next, the six group process variables were entered, and as a set accounted for
marginal incremental variance in trial 2 profit (AR?= .24, F (8, 13)=2.38, p < .09). Only two
variables had significant direct effects—group verbal coordination (B = -.31, p <.05), and task

strategy effectiveness (§ = .48, p <.05). When outcome CE was entered on the third step of the
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analysis, its effect was not significant (AR*= .00, F (9, 12) = .11, ns). Thus, one or more
variables are likely mediating the outcome CE => group performance relationship.

Table 12 shows outcome CE has no significant effects on any of the group process
variables on trial 2, but its effect on task strategy effectiveness is marginal. With the small sample
size and dearth of significant relationships, it is worth examining the possibility that task strategy
effectiveness mediates the outcome CE => trial 2 performance relationship. On the final step of
the analysis, the entry of outcome CE led to a small drop in the partial regression coefficient for
task strategy effectiveness, and its effect went from previous significance to marginal (B = .44, p <
.07). This drop in the p value of its B weight suggests that it is possible that task strategies
partially mediate the effect of outcome CE on trial 2 profit in the high TC condition, specifically, if
outcome CE accounts for incremental variance in group performance beyond task strategies when
other group process variables are not included in the equation.

Thus another mediation analysis was conducted, with covariates entered on step | of the
regression, task strategies entered on step two, and outcome CE entered on step three. (Footnote:
Again, the current analysis adds two more groups as other variables with missing data are not
included. In this analysis, the effects of the covariates on trial 2 performance were almost identical
to the prior analysis, and are theref;.)re not reported here.)

On step 2, task strategy effectiveness had a significant incremental effect on trial 2 performance
over the effects of covariates (AR = .14, F (3, 20) = 7.03, p <.05). On the final step of the
analysis, the entry of outcome CE to the equation yields a marginal incremental R* (AR = .06, F
(4, 19) =3.16, p <.10). Additionally, the B weight for task strategies dropped from a significant
.47 to a marginal .35 (p < .07), suggesting that task strategy effectiveness may only partially
mediate the outcome CE => trial 2 performance relationship.

That outcome CE did not explain incremental variance beyond the entire set of group
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process variables suggests that some variance in trial 2 profit accounted for by group process
variables other than task strategy effectiveness is redundant with that explained by outcome CE. In
fact, when outcome CE is entered into an equation where the effects of only task strategy
effectiveness and group verbal coordination are partialled, outcome CE has a nonsignificant effect
(AR2 = .00, E (5, 16) = .08, ns), task strategy effectiveness retains a significant effect (from 8 =
.54 to B = .52, both p <.01), and the effect of verbal coordination drops just slightly from a
significant (B = -.29, p <.05) to a marginal (§ = -.27, p < .08) level. Although outcome CE does
not significantly predict group verbal coordination, its direct effect beyond the covariates is near
marginal (§ = -.37, p <.15). Thus, it is possible that a mediation analysis with greater power
would show that both task strategy effectiveness and group verbal coordination mediates the effects
of outcome CE on group performance. Of course, this view is largely speculative.

The results of these analyses do indicate some likelihood that task strategy effectiveness
mediates the relationship between group efficacy and group performance, though it is crucial to
note that several of the relationships tested were only marginal. Some speculation may be
warranted as it is likely that these relationships failed to reach significant levels due to the low
power characterizing these analyses.

Nonetheless, it is interesting to note that process CE appears to be the stronger predictor
on trial | and outcome CE on trial 2. This may add further support to hypothesis 3b, which
suggested that outcome CE becomes a stronger predictor of group performance as the group gains
experience with the task. This issue will be explored further later in the paper.

Hypothesis 5b

Hypothesis 5b predicted that time spent and quality of the planning process would mediate
the relationship between CE condition and task strategy effectiveness. Again, although CE

condition does not evidence any significant relationships with task strategies on either trial, Table
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12 shows that process CE accounts for marginal incremental variance in task strategy effectiveness
over the covariates on trial [, and process and outcome CE exhibit similar relationships on trial 2.
However, Table 12 also shows that, for both trials, neither process or outcome CE predicts time
spent or quality of planning beyond the effects of the covariates. Thus, these planning variables do
not mediate the relationships between measured CE variables and task strategy effectiveness.

Hypothesis ¢

Hypothesis Sc posits that group goal ievel, goal commitment and task cohesion mediate the
relationships between CE and group planning, effort, and coordination in the high TC condition.
Again, although Table 12 shows several significant relationships between the measured CE
variables and both the goal level and goal commitment/task cohesion (i.e., commitment to task)
composite, the only at least marginal relationship with criterion variables relevant to this
hypothesis is the prediction of group verbal coordination by process CE on trial 1, and this
relationship is in the unintended direction. A glance at Table 12 shows that it is possible that the
commitment to task composite mediates the negative relationship between process CE and group
verbal coordination. Although the direction of the relationship is contrary to the hypothesis, other
instances of a trend towards a negative relationship between CE and group verbal coordination in
the high TC condition (Bs = -.33 and -.37 p < .18 for process and outcome CE on trial 2) suggest
that analyses with greater power might detect a somewhat consistent relationship between these
variables. Thus, a test for mediation will be conducted to gain at least some insight to
mechanisms that may facilitate the relationship between group efficacy and group verbal
coordination.

Thus an analysis was conducted in which trial 1 group verbal coordination was first
regressed on the practice trial performance and group cognitive ability covariates, then on the

commitment to task composite, and finally, on process CE. On the first step of the analysis, the
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two covariates as a set did not account for variance in trial 1 group coordination (R* = .10, F (2,
19) = 1.07, ns), and neither practice profit (3 = .01, ns) nor group cognitive ability (B = .32, ns)
had significant unique effects. On step two, the commitment to task composite explained marginal
variance above the set of covariates (AR* = .13, F (3, 18)=3.11, p<.10; B =-.45). When
process CE was entered into the equation, it did not account for significant incremental variance in
group verbal coordination (AR2 =.02, F (4, 17) = .44, ns; B = -.31), and the task to commitment
effect dropped to a nonsignificant level (B = -.22, ns). The lack of significance in the task to
commitment partial coefficient on this final step of the analysis suggests that this variable does not
mediate the relationship between process CE and group verbal coordination. That neither variable
was significant on tnis step is likely due to lack of statistical power, multicollinearity of the two
predictors (r = .82), or both.

Hypothesis 6. Hypothesis 6 concerns the potential mediation of CE => group process and
performance relationships in the low TC condition. Table 13 shows the effects of CE condition,
process CE, and outcome CE on all key study variables in the low TC condition after the effects of
the two ability covariates are removed. The data provided in the table will guide further analyses
testing hypothesis 6 predictions.

Hypothesis 6a

Hypothesis 6a predicts that the relationship between CE condition and group performance
will be mediated by group goal level, goal commitment, physical effort, and coordination. The only
relevant significant effects for CE condition are its positive effects on the commitment to task
composite, which is significant on trial |, and marginal on trial 2. As was found for hypothesis 5,
CE condition does not explain variance in group profit for either trial 1 or trial 2 data. Thus,
although CE condition may effect group commitment to task, this relationship has no bearing on

group performance. Thus, hypothesis 6a cannot be confirmed.
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As for the measured CE variables, process CE did not have any significant effect on
group performance in the low TC condition for either trial. Thus, no tests of mediation were
conducted for the effect of process CE on group performance.

Although outcome CE has at least marginal positive incremental effects on group goal
level, commitment to task. and effort on both trials, it accounts for significant variance in group
performance only on trial 2. Outcome CE does not predict either measure of group coordination on
either trial when the effects of covariates are removed. Therefore, a follow-up test of hypothesis 6a
will determine whether group goal level, commitment to task. and effort mediate the relationship
between outcome CE and group performance on trial 2.

To test for mediation, trial 2 group profit was regressed on the two covariates on step one
of the analysis, group goal level, commitment to task, and group effort on step two, and outcome
CE on step 3. The two covariates as a set accounted for significant variance in trial 2 profit for
low TC groups (R?= .26, F (2, 23) = 4.13, p < .05), but the variance accounted for by practice
trial profit was nonsignificant (B = .21, ns) and the effect of group cognitive ability was only
marginal (§ = .39, p <.07). On step two, group goal level, commitment to task, and group effort
explained significant incremental variance in group profit (AR? =32, F (5, 20) = 5.07, p < .01).
Group effort had a significant unique effect (3 = .44, p <.05), group goal level had a near
marginal effect (8 = .35, p <.12), and the commitment to task composite had a nonsignificant
effect (B =-.17, ns).

When outcome CE was entered on the final step, it did not account for significant
incremental variance in trial 2 performance (ARZ =.00, F (6, 19) = .02, ns), and the regression
coefficient for group effort dropped just slightly to a marginal level (B = .45, p <.06). Thus, itis
likely that group effort mediates the outcome CE => trial 2 profit relationship, but it is also

possible that multicollinearity between outcome CE and goal level (r = .91) would suppress any
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potential incremental effect of outcome CE. Thus, another mediation analysis was conducted after
eliminating the commitment to task and goal level variables, and including only group effort and
outcome CE.

[n this analysis, group effort, entered on the second step after the covariates, accounted for
significant incremental variance in trial 2 performance (AR2 =.24,F(3,22)=1040,p<.0l; =
.52). When outcome CE was entered on the third step, its did not explain significant variance
beyond the effects of the covariates and group effort (AR2 =.04,F (4.21) = 1.64, ns: g = .27), and
the regression coefficient for group effort dropped to just shy of a marginal effect (3 = .35, p <
AD).

Although no firm conclusions may be drawn, it is possible that analyses armed with
greater statistical power would find that group effort mediates, either partly or fully, the effect of
outcome CE on group performance on trial 2. With sufficient power, the regression coefficient for
group effort would still have diminished, but likely retained its significance. Depending on whether
the effect of outcome CE would add incremental prediction to trial 2 group performance, greater
statistical power might have revealed either partial or full mediation of the outcome CE => trial 2
performance relationship by group effort. However, once again, due to the small sample size, this
question cannot be adequately addressed.

Hypothesis 6b

Hypothesis 6b predicts that group goal level and commitment will mediate the relationship
between CE condition and group effort and coordination. Again, since CE condition has no
significant effect on group effort or either measure of group coordination (see Table 13),
hypothesis 6b cannot be confirmed. Since measured CE variables show some promise for
supporting these predicted mediated relationships, hypothesis 6b will be tested for CE self-report

measures rather than CE condition.
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Hypothesis 6b - trial |

For trial | data, Table 13 shows at least marginal incremental prediction of group goal
level, commitment to task and group effort by outcome CE only. Thus, a regression analysis was
conducted to determine whether group goal level and commitment to task mediate the outcome CE
=> group effort relationship on trial 1. On the first step of the analysis, the set of group ability
covariates did not account for significant variance in group effort (R2 =.13,F (2,23)=1.77, ns).
The effect of group cognitive ability alone was marginal (B = .39, p <.09), and that of group
practice trial performance was not significant (8 = -.27, ns). On the second step, the set of group
goal level and the commitment to task composite also did not account for significant incremental
variance in group effort (AR? = .03, F (4, 21) = .44, ns), and neither group goal level (B = .24, ns)
nor commitment to task (B = .13, ns) had significant unique effects. The failure of mediating
variables to account for variance in group effort thus indicates that these variables likely do not
mediate the effects of outcome CE on group effort.

Hypothesis 6b - trial 2

The trial 2 data in Table 13 shows two potential mediated relationships relevant to
hypothesis 6b. First, process CE predicts both commitment to task and group verbal coordination
(marginal) in the low TC condition at trial 2. Also, outcome CE again shows significant prediction
of group goal and effort, and marginal prediction of the commitment to task composite. Thus,
regression analyses will test for mediation of the process CE => group verbal coordination
relationship by commitment to task, and of outcome CE => group effort by group goal level and
commitment to task.

First, group verbal coordination was regressed on the practice trial performance and group
cognitive ability covariates. These two covariates did not explain significant variance in verbal

coordination (R2 = .09, F (2, 22) = 1.05, ns), and neither practice trial performance (§ = -.30, ns)



137

nor group cognitive ability (B = .02, ns) had significant unique effects. On step two, the
commitment to task composite accounted for significant variance (AR*= 27,E(3,21)=891,p<
.01; B =.53). On the final step of the regression analysis, process CE explained nonsignificant
incremental variance in group verbal coordination (AR2 =.00, F (4, 20) = .06, ns), and the B
weight for the commitment to task composite remained significant (§ = .50, p <.05). Thus, it
appears that the commitment to task composite fully mediated the effects of process CE on group
verbal coordination.

In the second mediation analysis, the two covariates as a set accounted for nonsignificant
variance in group effort (R* = .12, F (2, 23) = 1.52, ns), and neither practice trial performance (3 =
-.05 ns) nor group cognitive ability (B = .36, ns) had significant direct effects. When commitment
to task and group goal level were added to the equation, these variables produced a significant
incremental R? (AR2 = .38, F (4, 20) = 8.07, p <.01). On this step, both the commitment to task
composite (B = .37, p <.05) and group goal level (B = .54, p <.05) accounted for significant
unique variance in group effort. On the final step, the entry of outcome CE to the equation resulted
in a nonsignificant incremental R’ (AR2 = .05, F (5, 19) = 2.05, ns), and the standardized
regression coefficients for both commitment to task ( = .25, ns) and group goal level (B = -.14,
ns) became nonsignificant.

Clearly, redundance among group goal level, commitment to task, and outcome CE in the
prediction of group effort is operating as the simultaneous inclusion of all three predictors in the
equation leads to nonsignificant unique effects for each variable. The multicollinearity of group
goal level and outcome CE may be particularly problematic in this case (r = .91 for low TC trial
2). In an attempt to gain a clearer understanding of the relevance of these relationships for the
prediction of group effort, two further analyses were conducted in which only one of the two

potential mediators were included in each.
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In the first regression, group goal level alone was entered on the second step (after the two
ability covariates), and the R’ increment was significant (AR?= .26, F (3, 22)=9.28, p < .01; B=
.63). The entry of outcome CE on the third step resulted in a significant increase in accounted for
variance (AR2 = .12, F (4, 23) = 5.15, p < .05; B = .98), and a nonsignificant Beta weight for
group goal level (B = -.40, ns). Thus, despite the multicollinearity between the two predictors,
outcome CE evidences strong prediction in trial 2 group effort.

The regression of group effort on commitment to task and outcome CE revealed a similar
result. The entry of commitment to task on step two led to a significant R’ increment (AR* = 20, F
(3, 22) = 6.50, p < .05; B = .46), but outcome CE explained further significant variance on the
third step (AR2 =.23, F (4, 23) = 10.49, p < .0l; B =.55), and a reduction of the unique effect of
commitment to task to nonsignificant levels (B = .27, p <.12).

The near marginal effect of commitment to task upon the entry of outcome CE suggests
that it is possible that an analysis with greater power would evidence direct effects for both
variables. It is also possible that the mediated relationship is actually operating in the opposite
direction (i.e., outcome CE mediates the relationships of group goal level and commitment to task
with group effort).

Supplemental analyses for hypotheses 5 and 6

Tests of hypothesis 4 found that both process and outcome CE interact with TC condition
to predict trial | performance, but that on trial 2, outcome CE has a main effect on group
performance. This effect of outcome CE with TC condition held constant raises a question
regarding which variables might mediate this relationship across TC conditions. Thus, exploratory
analyses will be conducted to determine which, if any, variables mediate the outcome CE => group
performance relationship on trial 2.

First, in order to determine which key study variables are predicted by outcome CE at time
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2, regression analyses were conducted in which trial 2 measures were regressed on outcome CE
after removing the effects of TC condition and the two group ability variables. As can be seen in
Table 14, outcome CE had at least marginal effects on all key variables except for group planning
quality and physical coordination. However, its effects on time spent planning and group verbal
coordination were negative.

Next, trial 2 group profit was regressed on all six group process variables, after the effects
of covariates and TC condition were removed. On the final step, outcome CE was entered to look
for incremental effects on performance beyond the group process variables. The results of this
analysis can be found in Table 15. As can be seen in the table, TC condition and both group
ability variables had a significant effect on performance. Of the group process variables entered on
step two, task strategy effectiveness had a significant effect, and both group effort and verbal
coordination (negative) had marginal effects. The entry of outcome CE on the final step led to a
nonsignificant increment in R and B weights for the group process variables that initially
predicted performance were relatively unaffected except for that of group effort, which dropped
and became nonsignificant.

This suggests that perhaps task strategy effectiveness and group verbal coordination
mediate the effects of outcome CE on trial 2 profit. To gain a clearer understanding of how these
variables affect group performance, the three group process variables that had no initial effect on
group profit were removed, and the analysis was run again. This analysis is also shown in Table
15.

Thus, on step two, group effort, verbal coordination, and task strategies were entered. As
can be seen in the table, the set accounted for significant variance in trial 2 group profit, task

strategy effectiveness had a unique, significant effect, and the effects of both group verbal
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Table 14. Incremental prediction of trial 2 group social-cognitive, process, and
performance variables by outcome CE with the effects of TC condition and
group ability variables held constant.

Outcome CE
Dependent Variable R inc. Beta N
profit goal 53" .78 52
commitment to task 12 37 52
time spent planning 09 -.31 52
planning quality .00 48
effort during production 207 48 50
verbal coordination 07° -27 47
physical coordination .03 48
strategy effectiveness 147 40 50
profit 18" .46 52

°p<.10, p<.05, p<.01
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Table 15. Results of regression analyses testing the mediating effects of group process
variables on the outcome CE => group performance relationship across TC conditions on

trial 2.
DV= trial 2 profit R’inc.  Beta
Step 1 (df = 3.43) 39
group cognitive ability 31
practice trial performance 65"
TC condition -29°
Step 2 (df =9, 37) 32"
time spent planning -12
planning quality 15
effort during production .19°
verbal coordination -23°
physical coordination -.10
strategy effectiveness 547
Step 3 (df = 10, 36) .02
outcome CE .19
DV= trial 2 profit R’ inc. Beta
Step 2 (df = 6. 40) 307
effort during production 21°
verbal coordination -23°
task strategy effectiveness 49"
Step 3 (df =7, 39) .03°
outcome CE 22°

°p<.10, 'p<.05 "p<.01, "p<.001

Note: The regression analysis reported in the bottom half of the table repeats the above
analysis after eliminating group process variables which did not have significant effects.
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coordination and group effort were marginal. The entry of outcome CE into the equation on the
final step led to marginal incremental prediction of trial 2 group performance, and all group
process variables except effort retained at least marginal Beta weights. The drop of the outcome
CE regression coefficient from significance to marginality may suggest that task strategy
effectiveness and group verbal coordination partially mediate the relationship between outcome CE
and trial 2 group performance when TC condition (and group ability) is held constant.

From these analyses, it is difficult to discern whether outcome CE has independent effects
on group performance. The initial follow-up analysis found that outcome CE had nonsignificant
incremental effects beyond the full set of group process variables, and an analysis with a larger
sample may have shown that group process variables eliminated from this second regression may
also mediate the outcome CE => group performance relationship. It is also possible that outcome
CE had a direct effect due to other factors such as measurement error in certain group process
variables or unmeasured causes of performance. Nonetheless, the results potentially justify the
interpretation that outcome CE has a direct effect on performance.

Consequences of Group Process Variables

Hypothesis 7. Hypothesis 7 predicts that the relationships between group process
variables and group performance will be moderated by TC condition. Hypothesis 7a suggests that
relationships of task strategies, group coordination, time spent planning and quality of the planning
process with group performance will be stronger in the high TC condition compared to the low TC
condition. Hypothesis 7b posits a reversal of this pattern for group physical effort. Hierarchical
regression analyses were conducted to test these relationships for each trial. Thus, for each trial,
group profit will be regressed on TC condition and both group ability covariates on step 1,
followed by the six group process variables on step two, and finally, interaction terms on step

three. The results of these analyses are shown in Table 16.
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Trial |

As shown in the table, TC condition and the two ability covariates accounted for
significant variance in group profit, but only the partial regression coefficients for practice trial
performance and group cognitive ability were significant. On step two, the set of six group process
variables explained significant incremental variance. On this step, only group planning quality,
group physical coordination, and task strategy effectiveness had significant unique effects, and the
relationship between physical coordination and group profit was in the unintended direction (i.e.,
negative). Entry of the six interaction terms showed that as a set, they accounted for significant
incremental variance in the criterion, that the interactions of TC condition with group physical
coordination, task strategy effectiveness, and planning quality were significant, and that the
interaction of TC condition with group effort was marginal.

For this analysis, the interpretational focus will not be on the main effects of group
planning quality, physical coordination, and task strategy effectiveness, as each of these variables
interacted with TC condition to effect performance. Figures 5a through Sc depict the interactions
relevant for hypothesis 7a, and Figure 5d shows the interaction relevant to hypothesis 7b.

In support of hypothesis 7a, task strategy effectiveness (Figure 5a) and group planning
quality (Figure 5b) interact with TC condition such that the positive relationships of these variables
to trial 1group performance are stronger in the high TC condition. [n contrast with predictions
outlined by hypothesis 7a, the interaction of group physical coordination with high TC condition
(Figure 5c) shows that more coordination generaily led to lower performances, and that this
negative slope was stronger in the high TC condition than the low TC condition. Thus, more
physical coordination actually led to lower performance, particularly for high TC groups. Also not
supporting hypothesis 7a, neither time spent planning nor group verbal coordination had any joint

influence with TC condition in its prediction of trial 1 group performance.
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The pattern of relationships between group physical effort and group performance as a
function of TC condition (Figure 5d) supports hypothesis 7b. Group effort was positively related
to trial | group performance in the low TC condition, but negatively related to group performance
in the high TC condition. Although it was not expected that greater effort would lead to lower
performance in the high TC condition, the interaction highlights tﬁe greater relative positive effect
of effort on group performance for the low complexity task.

Trial 2

The results of these analyses for trial 2 data are also shown in Table 16. On step one, TC
condition and the two group ability covariates as a set again accounted for significant variance in
group performance, and in this analysis, all three variables explained unique variance in the
criterion. Results of the second step of the analysis showed that the six group process variables
had accounted for significant incremental variance in trial 2 group performance. On this step, task
strategy effectiveness had a significant unique effect, and both group effort and group verbal
coordination (negative) had marginal main effects. Interestingly, both group ability variables
uniquely accounted for variance in group performance beyond the more proximal group process
variables. Finally, on the third step of the analysis, the set of interactions of TC condition with
each group process variable accounted for near marginal variance in the criterion, and the only
interaction term to have a significant unique effect was the joint influence of TC condition and time
spent planning.

This interaction, depicted in Figure 6, indicates that greater time spent planning in the high
TC condition on trial 2 was associated with slightly better performance, but in the low TC
condition, it was associated with somewhat lower performance. This significant interaction effect

provided the only support for hypothesis 7 for trial 2 data.
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Group Personality Composition (Collectivism)

Hypothesis 8. Hypothesis 8 concerns the relationships between mean group collectivism
and group task cohesion, goal commitment, physical effort, and coordination. Hypothesis 8a
predicts positive relationships between group collectivism and these cognitive and behavioral
variables. Hypothesis 8b suggests that group task cohesion and goal commitment mediate the
relationships between collectivism and group effort and coordination. Finally, hypothesis 8c
predicts that the collectivism => group task cohesion, goal commitment relationships will be
stronger in the high CE condition compared to the low TC condition.

Since group goal commitment and task cohesion were combined into a single composite,
tests of hypothesis 8 will include the commitment to task composite rather than conduct separate
analyses for goal commitment and task cohesion. Because collectivism subscales showed low to
moderate intercorrelations, despite the adequate reliability of the overall collectivism measure (see
Measures subsection of Method), hypothesis 8 analyses were conducted for each subscale as well
as the overall collectivism scale.

Hypothesis 8a

Group goal commitment and task cohesion were measured three times—after the practice
trial, and then, after each experimental trial. The hypothesis that group collectivism has positive
relationships with group commitment to task will be tested by computing bivariate correlations of
the overall collectivism scale and its subscales with the commitment to task composite, for each
period. These correlations are shown in Table 17. As can be seen in the table, the overall
collectivism is not significantly related to the commitment to task composite for any of the three
time periods.

Relationships between the collectivism subscales and the commitment to task composite

reveal an interesting pattern. Correlations between the value for collective action subscale
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exhibited a trend of negative relationships with commitment to task whereas the other two
collectivism subscales, preference for working in groups and willingness to subordinate personal
goals to group goals exhibited a trend of positive relationships. However, as can be seen in the
table, relationships between the collectivism subscales and the commitment to task, although
consistent in direction of the relationships across the three time periods, were not consistently
significant. In general, however, it does appear that groups who have members who tend to prefer
working in groups over working alone and are more willing to subordinate personal goals to group
goals also show a tendency towards having perceptions that their groups want to perform well on
the task.

To test whether collectivism and its subscales have any relationship with group effort,
group physical coordination, and group verbal coordination, hierarchical regression analyses were
conducted in order to first partial out the effects of TC condition on these criteria. The effects of
TC condition were covaried out because differences in task requirements across TC conditions
clearly dictate differences in group physical effort and both physical and verbal forms of
coordination for effective performance. On the second step of each regression analysis, the
relevant collectivism scale or subscale was entered to determine whether it had any effect on group
effort, or physical or verbal coordination with TC condition held constant.

Thus, group effort, group physical coordination, and group verbal coordination were each
regressed on the overall collectivism scale, and each of its subscales for both, trial | and trial 2
data. In all 24 hierarchical regression analyses were conducted (3 criteria X 4 collectivism
measures X 2 trials). The results of these analyses are shown in Table 18.

As is shown in Table 18, for tests of the effects of collectivism on group effort, TC
condition had at least a marginal negative relationship with group effort on both trials. Groups in

the high TC condition tended to exert less physical effort on both trials. Although the overall



154

t1 $[208 jenp1aIput Jo uonBUIplogns 10- $|208 |BNPIAIPUL JO UOHIBUIPIOQNS
41} (st 'T=Jp)zdag 00’ (s 'T=Jp) g dag

10 - sdnoid ui Buiyiom Joj dua1ajaid 8T sdnoad ur Furyiom 10§ 23uas3yaid
00 (st ' =1p) LIS o80° (sp'z=Jp) zdaig

+0 - UOHDT JA1III]|0I J0) NJBA £l U018 JA1123]103 10) AnjBA
00 (st 'z =Jp) zdag o (st ‘7 =1p) zdarg

70 [PV RETTTVA] ve- Ws1A1193][02
00 (st 'z =Jp) g dag S0 (sp'T=Jp) g darg

A uoiIpuod . ot- uolIpuod |
.60 (9t '1 =jp) 1 darg 10 (9¢'1 =Jp) | g
"y IR uopeu|pI00d [eslyd 7 (e =7 (] 0oy IR uopIeulpIo0d [exskyd | (sl =AQ

1o~ s|r03 [EnpIAIpul JO UONBUIPIOQNS 10 s|e08 [enpialput jo uotlBuIpIOgnS
00 (LY 'T=Jp) g dmg 00 (L¥'T=Jp) dog

- sdnosd ui Buiytom 10y dsuasajaud 81- sdnoid u1 urysom 10§ 9ouasajard
10 (Lt 'T=1p) gdag €0 (Ly 'T=Jp) dus

60 - UOI138 JAL1ID||0I 30 dnjBA 6l - U0I128 3A1193](0) JO) dN|BA
10 (Lt 'z =Jp) gdag +0 (Lb'T=Jp) zdag

- ws1A133]j0 - WISIANDA[0D
10 (Lt T =)0 dag §0 (Lh'T=Jp) zdarg

e uonIpuo? §T- uoiIpuod DL
Lot (811 =Jp) | dig 90 (8+'1 =Jp) 1 daug
g oy M uoprdnpard Supnp oy 7 (vl =AQ L] oy N uopapard Supnp pog? | (v =AQ

UOHIFUIRI00D [EGIIA

pue ‘uopsuypiood jexsiyd ‘1102 dnasd uo sapeIsqns Juduodinod pur WsIARIAI0I JO 512352 A Sups) sIsdjrue uogssadas Jo NSIY ‘g AqEL



155

"glep T {81 10 a8 1yT1 oY1 uo papodass sasAfeus lviep | [BLI 1O} 318 3[qW) SY) JO JiBY Y3 3Y) ul pauodad saskjeur uoissasday [aroN
100'>d,_ ‘10'>d_ ‘s0'>d ‘01'>d,

3
‘

91
€0’

£0™
00

vi-
o

L-
€0’

.0.“0.
.QQNQ-
eRg  dup .y

sjeoS |enplAIpu; JO uonBUIPIOGNS
(v ‘T=Jp) T das

sdnos8 ur Supjiom 10§ aduaiajasd
(bv ‘T =Jp) T dats

uonoe o>_80__00 uo.* anjea
(¥ ‘T =3p) T s

WISIAIIDD}[02
¥y ‘T =3p) TdIS

uonpuod DL
(Sy ‘1 =4p) | dIS

UOHBUIPI00D [RGIIA T [8H) =AQ

- s[eod [enplAlpul Jo uopeulpIOqns
00° (v¥ ‘T=Jp) 7 das

0 sdnos8 uy Supiom Joj souarajasd
00’ (¥ ‘T=3p) cdarg

Lo UOLIOB 3A1199]]09 10] anjeA
00 vy ‘T =3p) T dars

20 WSIA199]|00
00’ (v¥ ‘T =4p) T dag

wll uonIpuod 31,
LGS (st'1 =4p) | daig
vlg Uy i UOHBUIPI00D [BQIIA | [BL) =AQ

*UOBUIPI00D [EQIIA PUE ‘UOHRUIPIO0D

ed1sAyd ‘110532 dnoad uo s3jeasqns Jusuodwiod pue WISARIII0I JO $1331J2 AY) upsd) SISAIBUE UOISSAIZAT JO S)NSAY *(panupuod) g dqu ]



156

collectivism scale and each of its subscales evidenced a clear trend of negative relationships with
group effort, none of the incremental changes in R? were significant.

For group physical coordination, TC condition exhibited a significant negative relationship
only on trial 2. With one exception, neither the overall collectivism scale, nor any of its subscales
accounted for significant incremental variance in group physical coordination beyond the effects of
TC condition. The only exception was for the negative effect of the preference for working in
groups subscale on group physical coordination on trial 1.

Finally, for group verbal coordination, TC condition exhibited a strong positive
relationship on both trials. Thus, groups in the high TC condition exhibited higher levels of verbal
coordination on both trials. Once again, collectivism and its subscales showed no significant
relationships with group verbal coordination on either trial.

Thus, contradicting hypothesis 8a, the overall collectivism subscale showed no significant
relationships with commitment to task, group effort, or either measure of group coordination for
either trial. In partial support of hypothesis 8a, collectivism subscales of preference for working
in groups and willingness to subordinate personal goals to group goals showed consistently
positive relationships with commitment to task across measurement periods, but not all correlations
were significant. And finally, neither collectivism nor its subscales exhibited significant positive
relationships with group effort or either measure of group coordination. Thus, in sum, little
support was found for hypothesis 8a.

Hypothesis 8b
Hypothesis 8b suggests that group task cohesion and goal commitment mediate the relationship
between collectivism and group effort and coordination. Despite that two of the three collectivism
subscales were positively related to the commitment to task composite, the lack of significant

positive relationships between collectivism measures and group effort and coordination indicate



157

lack of support for any mediation. Thus, hypothesis 8b was not supported.

Hypothesis 8c

Hypothesis 8c posits that group efficacy will moderate the relationships of collectivism
with group goal commitment and task cohesion (i.e., the commitment to task composite), and that
these positive relationships will be stronger in the high CE condition than the low CE condition.
To test this, regression analyses were conducted to determine whether collectivism or its three
subscales interacted with CE condition to predict the commitment to task composite for each of the
three measurement periods. A total of 12 regression analyses were conducted whereby the
commitment to task composite was regressed on CE condition and each appropriate collectivism
scale or subscale on the first step, and on the product of the dummy coded CE variable with that
collectivism scale or subscale on the second step.

Results of these analyses are presented in Table 19. The table shows that in each analysis,
CE condition was positively related to the commitment to task composite at each time period,
regardless of the collectivism measure also included on that step of the analysis. These results aiso
show that the collectivism subscales preference for working in groups and willingness to
subordinate personal goals to group goals still evidenced generally positive relationships with
commitment to task, but for the former subscale, the unique effect was not significant on trial 1 as
was its bivariate correlation (see hypothesis 8a). Finally, contrary to hypothesis 8c, the results
show that none of the CE condition X collectivism interactions accounted for significant variance
beyond their main effects.

Supplemental analyses for hypothesis 8 - CE X collectivism => commitment to task

Although CE condition and collectivism did not interact to influence the commitment to
task composite, it is possible that collectivism interacts with measured process and outcome CE

variables to predict commitment to task. Therefore, another set of hierarchical regression analyses
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were conducted to test this hypothesis. For each measurement period. the collectivism scale will be
entered with either process or outcome CE on the first step, and the interaction term will be entered
on the second step.

Process CE X collectivism. In the first analysis, time 1 commitment to task was regressed
on collectivism and time 1 process CE on the first step, and the interaction term representing their
joint influence was entered on step two. Collectivism and process CE accounted for significant
variance on step | (Rl = .54, F (2, 49) = 28.89, p <.001) but only the B weight for process CE
was had a unique effect (B = .73, p <.001). When the collectivism X process CE interaction term
was entered on the second step, the effect was marginal (AR*= .03, F (3, 48)=2.86,p
<.10).

In the second regression analysis, collectivism and time 2 process CE again explained
significant variance in time 2 commitment to task (R*=.31,F (2, 49)=10.75, p < .001), and
again, only process CE accounted for significant unique variance (§ = .55, p <.001). On step two,
the interaction term was also significant (AR?*= .07, F (3, 48) = 5.49, p < .05).

In the analysis of time 3 commitment to task, collectivism and time 3 process CE once
again accounted for significant variance (R’ = .43, F (2, 49) = 8.79, p < .001) with only process
CE accounting for significant unique variance (3 = .63, p <.01). In the time 3 analysis, the
process CE X collectivism interaction was not significant (AR? = .00, F (3, 48) = .16, ns).

Figures 7a and 7b show the marginal and significant time 1 and 2 collectivism by process
CE interactions. The figures clearly highlight the main effect of process CE at each time period,
with low process CE groups having lower commitment to task scores. Interestingly, both
significant interactions show that for groups with low process CE, higher levels of collectivism
were associated with higher commitment to task, but for groups with high process CE, higher

levels of collectivism were associated with lower commitment to task. These results contradict the
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prediction outlined in hypothesis 8a.

These analyses were also conducted for each of the collectivism subscales at each time
period. These analyses found similar significant process CE X collectivism interactions for the
value for collective action over self-reliance and the subordination of personal goals to group
goals subscales at time 2, and the preference for working in groups scale at time 1. In addition,
all interaction terms for all subscales at all time periods generally evidenced a similar trend.

Outcome CE X collectivism. The same hierarchical regression analyses were conducted to
test the joint effect of outcome CE and collectivism on group commitment to task. In the time 1
analysis, the set of collectivism and time 1 outcome CE accounted for significant variance in time 1
group commitment to task (R* = .25, F (2. 49) = 7.96, p <.001). On this first step, outcome CE
had a significant unique effect (3 = .49, p < .001) and the main effect of collectivism was near
marginal (8 = .20, p <.12). On the second step, the interaction term was not significant (AR? =
.01, E (3, 48) = .85, ns).

[n the analysis of time 2 group commitment to task, time 2 outcome CE and collectivism
accounted for significant criterion variance (R?=.13, F (2, 49) = 3.55, p <.05), but only outcome
CE explained unique variance (B = .36, p < .05). The collectivism X outcome CE interaction,
entered on step two, accounted for significant variance (AR2 = .10, F (3, 48) = 5.89, p <.05).

At time 3. the set of outcome CE and collectivism again accounted for significant variance
in group commitment to task (R*= .22, F (2, 49) = 6.82, p < .01), and again, the unique effect of
outcome CE was significant (8 = .42, p < .01), and that of collectivism was not (§ =.19, p = .13).

When the interaction term was entered on the second step of the analysis, it was not significant
(AR?=.03, E (3, 48) = 1.77, ns).

The significant interaction term for the time 2 analysis is shown in Figure 8. As with the

process CE X collectivism interactions, the figure depicts a clear main effect for outcome CE, and
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collectivism had a negative relationship with group commitment to task for high CE groups. but a
positive relationship for low CE groups.

These analyses were once again conducted for the collectivism subscales to determine if
the same general interaction trend was evidenced for all subscales at each time period. Significant
interactions were found only for the value for collective action subscale at time 2 and the
preference for working in groups subscale at time 3, and all but one nonsignificant interaction
evidenced the similar trend of a negative relationship between collectivism and group commitment
to task for high outcome CE groups, and a positive relationship for low CE groups.

In sum, these process CE and outcome CE X collectivism interactions provide some
evidence that the relationship of collectivism with group commitment to task vary as a function of
collective efficacy, although the direction of these relationships contradicted the prediction outlined
by hypothesis 8c. Once again, it is possible that greater statistical power would have provided
even more convincing evidence for these interactions, but even the with low power characterizing
these analyses, the available evidence provides some support for the joint effect of group efficacy
and collectivism on group commitment to task.

Supplemental analyses for hypothesis 8 — CE X collectivism => group effort

Hypothesis 8¢ is based on the premise that the extent to which levels of group collectivism
should determine a group’s motivation depends upon expectations they have concerning the ability
and motivation of other “ingroup” members. Thus, it was expected that collectivism would exhibit
a stronger positive relationship to indices of group motivation for high efficacy groups compared to
low efficacy groups. However, analyses in this section have shown that the relationship between
collectivism and a group’s perceived (i.e., self-report) commitment to task is actually stronger for
low efficacy groups than high efficacy groups. In this section, supplemental analyses focus on

whether this is also the case for a group’s actual motivation. Thus, analyses were conducted to
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determine whether group efficacy variables interact with collectivism to predict actual group effort
on the task.

To test this, hierarchical regression analyses in which group effort was regressed on
collectivism and either CE condition, process CE, or outcome CE, and their interactions. Thus, six
regression analyses were conducted—one for each measure of CE on each trial of the group task.
[n each analysis, TC condition was partialled out in order to control for differences in group effort
as a function of task complexity. Thus, on the first step of each analysis, TC condition,
collectivism, and the relevant group efficacy measure was entered. On step two of each analysis,
the interaction between collectivism and the group efficacy measure under consideration was
entered.

CE condition X collectivism. First, trial 1 group effort was regressed on collectivism, TC
condition, and CE condition on the first step, and these variables as a set did not account for
significant variance in the criterion (R*= .12, F (3, 46) = 2.10, ns), although TC condition did
account for marginal unique variance in group effort (8 = -.28, p <.06). On step two, the
interaction between CE condition and collectivism did not add significant incremental prediction of
trial 1 group effort (AR? = 01, F (4, 45) = .62, ns).

In the trial 2 analysis, CE condition, TC condition, and collectivism again accounted for
nonsignificant variance in group effort (R?=.12, F (3, 46) = 2.10, ns), and cnly the unique effect
of TC condition was significant (B = -.34, p < .05). The entry of the collectivism X CE condition
interaction again did not account for significant incremental variance in group effort (AR?= .02, F
(4, 45) = .97, ns). Thus, for both trials, the relationship of collectivism to group effort did not vary
as a function of CE condition.

Process CE X collectivism. These same analyses were conducted inserting process CE for

CE condition. [n the first analysis, the set of process CE, TC condition, and collectivism explained
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nonsignificant variance in trial 1 group effort (R2 = .11, E (3, 46) = 1.94, ns). On this first step,
TC condition accounted for unique significant variance in group effort (§ =-.29. p <.05). On
step two, the process CE X collectivism interaction did not account for significant variance (AR =
.00. F (4, 45) = .02, ns).

In the analysis of trial 2 group effort, the set of time 2 process CE, TC condition and
collectivism had a marginal effect (R2 =.13, F (3, 46) = 2.32, p < .09). Again, TC condition had a
marginal unique effect (g =-.29, p <.07). On the second step, the entry of the process CE X
collectivism interaction had a marginal effect (AR2 = .05, F (4, 45) = 2.66, p <.10). This marginal
interaction, depicted in Figure 9a, indicates that for high process CE groups, higher levels of
collectivism is associated with greater effort on trial 2, and for low process CE groups, higher
levels of collectivism is associated with lower group effort.

Outcome CE X collectivism. Finally, these same analyses were conducted using outcome
CE as the target CE measure. In the first analysis, outcome CE, TC condition, and collectivism
had a marginal effect on trial 1 group effort (R? = .13, F (3, 46) = 2.28, p <.10), and again, only
the effect of TC condition was significant (B = -.33, p <.05). Results of step two showed that
outcome CE and collectivism did not have a significant joint effect on trial 2 group effort (AR?=
.01, F (4, 45) = .61, ns).

In the analysis of trial 2 group effort, the set of outcome CE, TC condition, and
collectivism explained significant variance in the criterion (R?=.31,F (3, 46) = 6.89, p < .001),
and the unique effects of both outcome CE (B = .46, p < .001) and TC condition (B = -.24, p <.06)
were at least marginal. When the outcome CE X collectivism interaction term was entered on the
next step, the effect was significant (AR?= .07, F (4, 45)=5.21, p <.05). This interaction effect,
shown in Figure 9b, is similar to the interaction of process CE and collectivism on trial 2 group

effort—collectivism exhibits a stronger positive relationship with group effort for high outcome
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efficacy groups compared to low outcome CE groups.

In sum, the results of hypothesis 8 analyses present conceptually contradictory findings.
Collectivism appears to have stronger positive relationships with group commitment to task for
groups with lower CE perceptions than those with high CE perceptions. but these relationships are
reversed for the behavioral measure of group motivation (i.e., group effort), at least on trial 2.
Interestingly, the extent to which the interplay between collectivism and group perceptions of
efficacy is associated with actual behavior may depend on the number of times group members
perform the task together as a group.

Group Personality Composition (Intellectual Curiosity)

Hypothesis 9. Hypothesis 9 concerns the relationships between group maximum
intellectual curiosity score, a facet of NEO openness to experience, and group planning and
strategy choice. Specifically, hypothesis 9a predicts that the relationship between group maximum
intellectual curiosity and group time spent planning, planning quality, and strategy effectiveness
will be moderated by TC condition such that these positive relationships will be stronger in the high
TC condition than the low TC condition. Hypothesis 9b posits that time spent and quality of
planning will mediate the relationship between group maximum intellectual curiosity in the high
TC condition only.

Hypothesis 9a

To test hypothesis 9a, hierarchical regression analyses were conducted whereby each of the
three group process criteria were regressed first on the two group ability covariates (i.e., practice
trial performance and group cognitive ability) , TC condition, and the score of the group member
with the highest reported intellectual curiosity. Then, on the second step, the term representing the
interaction between TC condition and group maximum intellectual curiosity score was entered.

Group ability variables were covaried out in this analysis because group ability is likely to explain
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variance in group planning and strategy development that may be redundant with variance
explained by reported intellectual curiosity of group members.

These analyses are presented in Table 20. As can be seen in the Table, group maximum
intellectual curiosity does not interact with TC condition to significantly predict group time spent
planning, quality of planning, or effectiveness of task strategies. These analyses were conducted
also with group mean scores on intellectual curiosity, and the results were similar. Thus, neither
group maximum nor mean intellectual curiosity interact with TC condition to predict group
planning or strategy criteria, and hypothesis 9a was not supported.

Hypothesis 9b

Hypothesis 9b suggests that, in the high TC condition, group planning variables will
mediate the relationship with group maximum intellectual curiosity and task strategy effectiveness.

In order to provide evidence for these mediated relationships, it must be shown that group
maximum intellectual curiosity has significant relationships with each variable in the hypothesized
mediated relationships. Thus, hierarchical regressions were conducted for high TC groups
whereby each group planning variable and task strategy effectiveness were regressed on maximum
group intellectual curiosity. In each of these analyses, the two group ability variables were
partialled out on the first step of the analysis, and group maximum intellectual curiosity was
entered on the second step.

The results of these analyses are presented in Table 21. Group maximum intellectual
curiosity did not account for significant incremental variance in time spent planning, planning
quality, or task strategy effectiveness on either trial. Thus, time spent planning and planning
quality does not mediate the relationship between group maximum intellectual curiosity and task
strategy effectiveness in the high TC condition.

These analyses were run again using group mean intellectual curiosity rather than the
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group maximum score, and the results were the same. For high TC groups, group mean
intellectual curiosity did not account for significant incremental variance beyond group ability in
any of the planning or strategy group process variables at either time period.

Group Personality Composition (Conscientiousness)

Hypothesis 10. Hypothesis 10 concerns the relationships between conscientiousness and
group goal commitment, time spent planning, and planning quality. Hypothesis 10a predicts that
mean group conscientiousness will be positively related to these variables. Hypothesis 10b
predicts that group goal commitment will mediate the relationship of group conscientiousness to
group planning variables. Hypothesis 10c posits that the relationship between conscientiousness
and group planning variables will be moderated by TC condition. Specifically, hypothesis 10c
suggests that the positive relationship between group conscientiousness and group planning
variables will be stronger in the high TC condition than the low TC condition.

Since group goal commitment and task cohesion were combined to form a composite, tests
of hypothesis 10 that include group goal commitment will instead focus on the group commitment
to task composite.

Hypothesis 10a

Conscientiousness => group commitment to task. Bivariate correlations between
conscientiousness and group commitment to task were computed for all three measurement periods.

Group conscientiousness was not significantly related to group commitment to task for any of the
three measurement periods (rs = -.09, -.15, -.10 respectively). This finding contradicts hypcthesis
10a.

Conscientiousness => group time spent planning. To test whether group
conscientiousness is related to the amount of time groups spent planning, time spent planning was

regressed first on the two group ability covariates and TC condition, and then on step two, group



175

conscientiousness, for each time period. I[n the first analysis, the set of group ability covariates and
TC condition accounted for significant variance in time spent planning (R*=.31,F (3, 48) = 7.33.
p <.001). On this step, the effect of TC condition was significant (8 = .49, p < .001) and group
cognitive ability had a marginal unique effect (B = .24, p < .08), but the effect of group practice
trial performance was not significant (8 = .03, ns). On step two, conscientiousness was entered,
and it did not account for significant incremental variance in the criterion (AR?*= .00, F (4, 47) =
.20. ns).

In the analysis of trial 2 time spent planning, the set of ability covariates and TC condition
again explained significant variance (R2 =.50, F (3, 48) = 15.87, p <.001). Of these variables
entered on the first step, both group cognitive ability (B = .28, p <.01) and TC condition (§ = .68,
p < .001) had significant direct effects. Conscientiousness, entered on the second step, accounted
for marginal incremental variance in trial 2 time spent planning (AR?=.03,F (4,47)=293,p<
.10; B =.18). Taken together, these analyses provide tentative mixed support for the hypothesis
that mean group conscientiousness is positively related to the amount of time the group spends
planning.

Conscientiousness => group planning quality. For trial | data, group ability covariates
and TC condition accounted for marginal variance in quality of group planning (R*=.16, F (3, 44)
=2.81. p <.06), but only group cognitive ability had a significant unique effect (8 = .39, p < .01).

When group conscientiousness was entered on the second step, it did not account for significant
incremental variance in quality of group planning (AR2 = .01, F (4, 43) = .29, ns).

On trial 2, TC condition and the set of group ability covariates explained significant
variance in group planning quality (R*= .21, E (3, 44) = 3.91, p <.05), and only TC condition had
a significant direct effect (8 = .44, p < .01). The entry of group conscientiousness on the second

step led to a marginal R? increment (AR? = .06, F (4, 43) = 3.64, p <.07). The results for group
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planning quality are similar to those for time spent planning. Conscientiousness explains marginal
incremental variance on trial 2, but exhibits no relationship on trial 1. These findings provide only
tentative partial support for hypothesis 10a.

Hypothesis 10k

Hypothesis 10b predicted that group commitment to task would partially mediate the
relationship between conscientiousness and planning variables. Since conscientiousness is not
significantly related to commitment to task, this hypothesis was not supported.

Since conscientiousness is at least marginally related to both time spent planning and
planning quality on trial 2, it is possible that the amount of time groups spent planning mediates the
relationship between conscientiousness and quality of group planning on this trial. In tests of
hypothesis 10a, it was shown that group conscientiousness predicts trial 2 planning quality
incrementally over group ability covariates and TC condition. To test this mediation hypothesis,
time spent planning was entered on the third step, after the entry of group conscientiousness.

When time spent planning was entered on this final step, it accounted for significant variance in
planning quality (AR? = .12, F (5, 42) = 8.55, p < .01), and the partial regression coefficient for
conscientiousness was reduced to nonsignificance (B = .22, ns). The results of this analysis
provide support for the mediation of the conscientiousness => trial 2 planning quality relationship
by the amount of time the group spent planning on that trial.

Hypothesis 10c

Hypothesis 10c predicts that the relationships between conscientiousness and group
planning variables are stronger for groups in the high TC condition than the low TC condition. To
test this, the product of conscientiousness and TC condition variables was added on the third step
of each hypothesis 10a hierarchical regression analysis that tested for main effects of

conscientiousness on group planning variables.
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Conscientiousness X TC condition =>group time spent planning. The entry of the
conscientiousness X TC condition interaction on the third step of the hierarchical regression (see
hypothesis 10a, above) led to a nonsignificant increment in variance explained for both trial | time
spent planning (AR* = 01, F (5, 46) = .92, ns), and trial 2 time spent planning (AR?= .00, E (5,
46) = .00, ns). Thus, the relationship between conscientiousness and the amount of time groups
spent planning did not vary by TC condition on either trial, and hypothesis 10c was not supported.

Conscientiousness X TC condition =>group planning quality. When the interaction term
was entered on the third step of the analysis of trial | group planning quality, it did not explain
significant incremental variance (AR?= .00, F (5, 42) = .01, ns). However, the entry of this term
into the equation for trial 2 group planning quality was marginal (AR*=.06,F (5,42)=3.91,p<
.06).

This interaction is shown in Figure 10. Contrary to hypothesis 10c, groups in the high TC
condition engaged in higher quality trial 2 planning regardless of levels of group conscientiousness.

[n the low TC condition, the quality of the group planning process varied positively with levels of

conscientiousness.
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DISCUSSION

Overview of Study Findings

The current study presents a number of interesting findings that extend across all
subcomponents of general input-process-output group performance models. Although few effects
of the collective efficacy manipulation were observed, correlational evidence suggested that group
perceptions of efficacy are an important determinant of other group inputs, processes, and
performance.

in contrast to the CE manipulation, the manipulation of task complexity was effective and
provided clear evidence that relationships among group inputs, processes and performance are
likely to differ for tasks of varying complexity. Differences as a function of task complexity were
evident for relationships of group efficacy with objectively measured group process variables and
performance, and perhaps more convincingly, for the effects of group process on performance.
Further, results indicate that the moderating effects of task complexity may be reduced to main
effects over time, likely because the group perceives a reduction in task complexity as they gain
experience performing complex tasks.

Though analyses testing the consequences of group personality composition revealed few
significant findings, they did provide some evidence for the effects of mean group collectivism and
conscientiousness on group motivation. Further, there was some evidence for moderation of these
relationships by collective efficacy (for collectivism) and task complexity (for conscientiousness).

A peripheral focus of the investigation was to compare and contrast process and outcome
measures of the collective efficacy construct. The results of the study outline similarities and
differences in the measurement and predictive validity of process and outcome CE. The findings

point to differences in within group homogeneity of team member responses to process and
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outcome CE measures as a function of group task experience. They also outline similarities and
differences in consequences of process and outcome CE for other group input variables, process
variables and performance. Study findings and their interpretations are summarized briefly below.
Process versus Outcome Efficacy

Within-Group Homogeneity of Process and Qutcome CE

Although within-group homogeneity of outcome and process efficacy perceptions were
high in general, they were least prior to the first performance trial and greatest after the second
performance trial. In addition, within-group homogeneity of outcome CE perceptions were
generally greater than process CE perceptions at both post-trial measurements.

As the group performs together over time, both subjective and objective performance
feedback become available to group members. First, as group members perform together, they
become increasingly aware of other group members’ knowledge and abilities with respect to task
requirements, and how group members utilize these knowledge and abilities in the team
environment. By interacting with other group members over time, individuals form more accurate
perceptions of the group’s efficacy. As shown by Travillian, et al. (1992), group members’
efficacy perceptions are likely to vary with the effectiveness of the teams’ prior process activities
(e.g., coordination, teamwork, etc.).

Second, the provision of objective performance feedback over multiple performance
episodes also leads to more accurate perceptions of the team’s capabilities. Thus, within-group
homogeneity of group member perceptions of efficacy tends to converge over performance trials.
Several studies have provided evidence for the positive relationship between past performance
feedback and subsequent group efficacy perceptions (Hodges & Carron, 1992; Lindsley, et al.,
1994; Mesch, et al., 1989; Riggs & Knight, 1994; Riggs, et al., 1994; Travillian, et al., 1992;

Zaccaro, et al., 1994).
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Although efficacy perceptions are likely to converge over time for both types of measures
of efficacy, it is more likely for outcome CE perceptions, since quantitative feedback is more
objective than process feedback, and thus, less susceptible to interpretational discrepancies. This
is particularly true in the current study, as objective performance outcome feedback (i.e., profit
score) was provided whereas group process feedback was not.

Differential Predictive Validity of Process and Outcome CE

There were no differences between process CE and outcome CE measures in their
predictiveness of group process variables, but outcome CE perceptions were more strongly related
to group goal level. Also, no initial differences were observed in their prediction of group
performance, but outcome CE became a stronger predictor of performance than process CE over
trials. In a post-hoc analysis testing whether outcome CE perceptions mediate the effects of prior
performance on subsequent goals (all variables standardized within TC conditions), it was found
that both prior performance and outcome CE have direct effects on group goal level, but that the
effect of performance is likely partially mediated by outcome CE (the B weight of prior
performance dropped but remained significant when outcome CE was entered on the final step of
the equation). This was not true, however, for process CE.

Generally, process and outcome CE measures might differ in the prediction of other
relevant group motivational variables as a function of the of the conceptual congruence between
efficacy measures and criteria (Mone, 1994). Like goal level, group performance is more than
likely measured in terms of an outcome-orientation. Thus, one might expect outcome CE to be a
stronger predictor of group performance than process CE. However, factors such as task novelty
and/or complexity may moderate the predictive validity of process CE versus outcome CE
measures. When the task is novel and/or complex, efficacy perceptions may be inaccurate (Gist &

Mitchell, 1992) because respondents may not be aware of the range of factors likely to contribute
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to overall performance. Thus, assuming a process CE measure taps those crucial aspects of group
process that account for variance in overall performance, it may initially be as or more valid a
predictor than an outcome measure of CE, since it obliges respondents to consider the many factors
that have implications for group performance. However, as a group begins to stabilize over
performance episodes, outcome efficacy judgments based on quantitative performance feedback
should become more accurate than process efficacy judgments.

In the current study, when the task was novel (i.e., trial 1), there were no differences
between the predictive validity of process versus outcome CE measures. Once groups received
objective, quantitative performance feedback over performance episodes, outcome CE became a
stronger predictor of performance than process CE.

These results provide some evidence for important differences between process and
outcome measures of collective efficacy, both in terms of their meaningfulness as group-level
measures and their relevance for other motivational criteria. Subsequent discussion based on
analyses of other hypotheses not specifically focused on the process versus outcome CE distinction
will further highlight important similarities and differences between these two measures of the
collective efficacy construct.

Consequences of Collective Efficacy

The manipulation of CE led to relatively few differences in group behavior and
performance (see Tables 12 and 13). The lack of significant prediction of group process and
performance was likely due, in some cases, to low statistical power, but in many cases, it was
evident that no relationships were observed. Speculation regarding why the efficacy manipulation
did not affect group behavior will be presented later, but the point to be made here is that tests of
study hypotheses were, as a result, conducted for self-report measures of efficacy rather than the

manipulated variable.
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First, general findings regarding direct consequences of process and outcome CE
(summarized in Tables 12 and 13) on other important group inputs and processes will be
summarized and discussed. In this section, an emphasis will be placed on similarities and
differences of these CE consequences as a function of CE measure, task experience, and TC
condition. Then the focus will shift to effects of CE on group task performance, and the
mechanisms through which these effects operated.

Consequences of CE: Group Inputs

Group-set goals. With group ability held constant, results were similar with respect to
prediction of group goal level—outcome CE, but not process CE, consistently predicted group goal
level. These findings provide further evidence for the differential validity of process and outcome
CE on group goals. As stated above, group goals are conceptually more similar to outcome CE
than process CE, thus, outcome CE is generally a better predictor of group goal level.

The finding that outcome CE predicts group goal level supports findings previous group
efficacy research (e.g., Mesch, et al., 1989, Whitney, 1994). These studies did not show, however,
that outcome CE predicts goal level after accounting for indices of group ability (i.e., cognitive
ability and prior performance). This finding highlights an obvious, but important, point—that
outcome CE is an important motivational factor that determines whether groups set goals beyond
their prior level of performance. That is, groups with higher outcome CE at least intend to strive
for levels of performance that exceed prior levels of performance. Although process CE may also
be an important motivational factor in other ways, it may not have relevance specifically for levels
of performance for which a group strives to reach.

Group goal commitment and task cohesion. Both process and outcome CE were
generally associated with the commitment to task composite. Post-hoc analyses were conducted in

order to examine the relationships of these CE variables with group goal commitment and task
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cohesion separately, holding group ability constant. Process CE was related to both measures in
both TC conditions at both time periods. Qutcome CE was consistently at least marginally related
to group goal commitment, but was only related to group task cohesion in the high TC condition on
trial 1.

Spink (1990a) found an outcome-specific CE measure and task cohesion to be related,
although Spink analyzed the data at the individual level. I[n addition, Spink’s study focused on
members from volleyball teams who had experience playing with one another over multiple
performances. The current study used newly formed groups participating on a novel task. It is
possible that a relationship between outcome CE and task cohesion may have emerged over
subsequent performances as group members gained more accurate, objective perceptions of the
effectiveness of their groups’ performances.

Nonetheless, process CE was associated with task cohesion. This supports results from
Zaccaro et al. (1992), who found that collective control, a task-nonspecific variant of group
process efficacy, was related to task cohesion. Groups who hold the perception that their team
members are capable of effectively performing behaviors that are consequential for group
performance tend to perceive that their groups maintain a stronger desire to perform well on the
task. However, the causal direction of the relationship between CE and group task cohesion is
difficult to specify. Groups with high process CE may indicate higher perceptions of task cohesion
because they take some pride in being part of a capable group, and believe group members will
therefore rally to meet high task performance expectations. But it is also possible that the belief
that the group has a desire to perform well on the task leads to perceptions that the group will
effectively perform behaviors required for effective performance.

That both process and outcome CE were related to goal commitment supports predictions

by Weldon & Weingart, 1993. Confident groups are more likely than less confident groups to be
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committed to group-set performance goals not only because goal achievement is subjectively more
attainable, but also because goal attainment validates group worth.

Consequences of CE: Group Process

Consequences of CE for group process variables were scartered and inconsistent within
TC conditions, partly due to expected differences in the predictiveness of process and outcome CE
as a function of TC condition and task experience, but also, partly due to low statistical power.
However, a few consistent findings may be meaningful and worthy of mention.

Group effort. First, outcome CE consistently led to physical effort in the low TC
condition, but not in the high TC condition, when group ability variables were held constant. Since
effort is an important determinant of performance for many low complexity tasks (e.g., production,
endurance tasks), groups with high CE should work harder and persist longer on such tasks with
the intention of reaching performance expectations. For more complex tasks, physical effort may
be less critical for performance. Thus, on these tasks, groups striving to meet performance
expectations will search for other methods for achieving effective performance.

Most efficacy theorists suggest that the genesis of this causal relationship is calculative—
i.e., because group members believe that expended effort will lead to higher levels of performance
and associated rewards (e.g., tangible rewards, esteem, validation, etc.). However, it is also
possible that efficacy produces effort and persistence through expressive mechanisms—i.e., to
affirm individual and group values, and to validate self-perceptions of the group’s effectiveness,
regardless of performance consequences.

It was predicted that CE would effect effort through goal and commitment to task effects.
Group goal level and commitment to task predicted group effort on the low complexity task on the
second trial only, but these variables did not mediate the outcome CE => group effort relationship.

Rather, the effect of outcome CE on group effort was direct.
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Task strategy effectiveness. In general, CE predicted effectiveness of chosen task
strategies in the high TC condition, though these effects were largely marginal. [n the low TC
condition, CE did not predict task strategy effectiveness. Contrary to predictions, these effects did
not operate through time spent and quality of group planning.

As tasks increase in complexity, the development of effective task strategies has greater
consequences for performance (Wood & Locke, 1990). Bandura (1986) proposed that individuals
with high self-efficacy are less prone to anxiety-inducing situations such as strict time deadlines
and complex task requirements—two factors which characterize the high complexity task in this
study. This may be true for groups as well. Stress causes restricted information processing in
groups (Gladstein & Reilly, 1985; Staw et al., 1981) and may result in incomplete examination of
information, thus leading to poor decisions (Janis & Mann, 1977).

Thus, although quality of the planning process may have been unaffected by group
efficacy, members of high CE groups may have implemented better task strategies on the high
complexity task for one or more of three reasons. First, the quality of group planning measure
focused on the process itself, and not on the effectiveness of strategies that resulted from that
process. Planning quality was not significantly related to task strategy effectiveness within or
across TC conditions, although there was a clear trend for both conditions on the first trial. Thus,
high efficacy groups may have actually developed better strategies during planning compared to
low efficacy groups, but they may not have differed in terms of the aspects of planning that were
examined in the measure of planning process quality (i.e., cognitive effort, organization, and
participation). Second, high efficacy groups may have more effectively executed agreed upon
plans for performance than low CE groups. Finally, it is possible that high CE groups were more
effective in improving upon existing strategies during performance compared to low CE groups.

Group coordination. None of the CE measures were significantly related to group
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physical coordination for either condition, on either trial. For group verbal coordination, although
only trial 1 process CE exhibited a significant negative relationship in the high TC condition, there
was a clear trend towards this negative relationship for both process and outcome CE on trial 2.
This trend may indicate that for complex tasks, communication is less necessary for high CE
groups compared to low CE groups. It is possible that the greater amount of communication by
low CE groups reflects confusion concerning performance of task activities and execution of plans.

To look more closely at the source of these relationships, each of the four measures
making up the verbal coordination composite were regressed on process and outcome CE
individually, after removing the effects of ability covariates. These post-hoc analyses showed that
the strongest negative relationships with CE in the high TC condition were evidenced for the
providing support measure, which was marginal for both process and outcome CE at both time
periods. Though not significant, consistently moderate negative relationships were also found for
fostering situational awareness and decision-making. Thus, lower levels of group efficacy were
primarily associated with an increased occurrence of group members providing information to
other group members regarding how to perform individual tasks they were working on, and to a
lesser extent, elucidating relevant aspects of the task environment and conferring on task decisions.
It should be emphasized that these latter relationships were not significant, and thus, substantially
presumptive—yet, the consistency of these relationships render them at least worthy of mention.

Consequences of CE: Group Performance

The effects of CE described in this section, unlike those outlined earlier in the discussion,
account for the influence of group ability covariates on performance. Thus, they provide insight
into the interplay of group efficacy and group outcomes in the larger context of a group
performance model, whereas the analyses discussed earlier focused primarily on measurement and

validity concerns.
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Both process and outcome CE interacted with TC condition to significantly affect
performance on trial | after group ability covariates assessing baseline performance and group
cognitive ability were removed. For both measures of efficacy, the nature of the interaction
suggests that group efficacy perceptions had a positive impact on group performance for groups
performing the high complexity task, but they had no or negative impact for those performing the
low complexity task. On trial 2, outcome CE, but not process CE, had a significant main effect on
performance across TC conditions.

Within TC conditions. However, within TC condition regression analyses showed that
process CE had a marginal effect, beyond covariates, on group profit in the high TC condition at
time 1, and no other CE effects were significant at time 1 in either condition. On trial 2, outcome
CE had significant effects when tested separately within each, the low and high TC conditions.

In the high TC condition, these effects of CE on performance were generally mediated by
task strategy effectiveness. Thus, for the high complexity version of the task, where performance
effectiveness generally relies largely on group-cognitive factors, group efficacy led to performance
via effective strategy development.

Although outcome CE significantly predicted trial 2 group physical effort, and effort
predicted group performance, a mediational regression analysis found that when ocutcome CE was
entered into the equation, its effect on group performance was not significant, and the effect of
effort dropped to just shy of marginal. Thus, a statistical analysis with slightly more power may
have captured a mediational effect of effort on the relationship between outcome CE and trial 2
group performance.

The tenuousness of these results preclude any definitive conclusions, but these incipient
trends entice speculation. In general terms, efficacy was expected to enhance performance on the

low complexity production task through increased physical effort and on the high complexity task
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through greater and more systematic cognitive effort. These trends provide, if not support.
optimism that collective efficacy elicits both cognitive and motivational effective group processes,
and that the extent to which either or both are activated varies as a function of task requirements.

Across TC conditions. With TC condition held constant, task strategies and group verbal
coordination partially mediated the relationship between outcome CE and trial 2 group
performance. Across TC conditions, higher outcome CE led to more effective task strategies and
less group verbal coordination, which, in turn, led to higher performance.

Thus, regardless of task complexity, increased perceptions that the group should be able to
attain proficient levels of task performance may improve performance by fostering development of
effective task strategies and inhibiting extraneous communication aimed at coordinating group
member behavior. As will be shown in the next section, both of these group process variables were
found, unexpectedly, to be consequential for performance of both, low and high complexity tasks.
Consequences of Group Process

In general, analyses showed that the predicted effects of group process variables as a
function of task complexity were generally elicited on the first task trial, but not on the second trial.

On trial 2. group process variables were more likeiy to have main effects across TC conditions.
As will be discussed, it is likely that these interactive effects diminished from the first to the second
trial because task complexity generally decreases with task experience, particularly when task
parameters remain static over performance episodes.

Planning quality and task strategy effectiveness. Group planning quality had positive
consequences for group performance only for the high complexity task on the first trial. The same
was true for task strategy effectiveness. On the second trial, planning quality had no significant
effects, and that of task strategy effectiveness was significant, but its effect did not vary with TC

condition.
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Generally, compared to low complexity tasks, high complexity tasks are characterized by a
greater number of information cues to be processed and acts to be performed, as well as an
increase in the ways these cues and acts can be combined to result in effective performances.

When time pressures and changes among the interrelationships of acts, cues, and performances are
involved, the subjective complexity of the task is further increased simply because there are more
factors to consider and decisions must be made in a shorter time frame.

Differences between the high and low complexity tasks in this study were characterized by
all of these factors. For tasks of greater complexity, superior planning efforts are required to sift
through the information, and to develop strategies that will result in better performances. Thus,
better planning and effective strategy development were initially more crucial for performance in
the high TC condition compared to the low TC condition.

However, as the task remained unchanged over trials, incremental planning efforts were
less critical. With greater differences in task complexity across TC conditions, the importance of
high quality planning in the TC condition may have remained consequential until groups were able
to assess most task parameters necessary to consider to perform well on the task.

With regard to task strategies, it is likely that the reduction in variance in the identification
of effective strategies for the high TC condition led to the lack of a differential effect across TC
conditions on the second trial. That is, as groups gained task experience on the high complexity
task, many groups who were unable to find appropriate strategies during the first trial improved
their strategies on the second trial, and thus narrowed the gap between themselves and those groups
who were able to identify those strategies the first time they performed the task. In contrast, on the
low complexity task, for which effective strategies are easier to identify, variance in task strategy
scores remained similar over trials. However, just as with the effects of planning quality, the

greater the difference between low and high complexity tasks, the greater nimber of trials an
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interaction effect is likely to be observed.

Also with regard to task strategies, it is important to note that the implementation of
effective strategies appears to be important for both, high and low complexity tasks. Thus,
although for high, compared to low, complexity tasks groups likely must choose from among a
greater number of potential strategies, as well as a more difficult judgment regarding the probable
effectiveness of each, identification and implementation of effective strategies is important for both
kinds of tasks.

One final point should be made. Interestingly, the interactive effect of planning quality
operated independent of that of task strategy effectiveness. As was described earlier, the planning
quality measure did not consider the extent to which effective strategies were identified, and these
measures were not related. Having removed the effects of group ability in the regressions of
performance on group process reduces the possibility that these effects are an artifact of group
intelligence or some related factor. However, this suggests that something resulting from the group
planning process was consequential for performance in the high TC condition. That the effect of
group planning did not operate through implementation of effective strategies may suggest that
group process variables in the study (esp. task strategy effectiveness) omitted some antecedent of
performance.

Time spent planning. Amount of planning undertaken by groups had no effect on the first
trial, but interacted on trial 2 such that its relationship with performance was slightly positive for
the high complexity task, and slightly negative for the low complexity task (see Figure 6). For
reasons similar to those outlined above, cognitive persistence would be expected to have greater
consequences for high complexity tasks compared to low complexity tasks.

That this effect did not emerge on the first trial but did on the second trial is most likely

due to: 1) the association between time spent planning variable and the cognitive effort aspect of
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planning quality, and 2) the implications of such behavior for performance. Since the planning
quality measure incorporated cognitive effort along with other factors that were likely important
early on in group planning endeavors (at least for high complexity tasks, e.g., organization), it
likely ate up variance in trial 1 performance associated with time spent planning). Once the group
has already completed a full planning session (i.e., on trial 2), cognitive effort likely takes on
greater relevance for performance compared to other aspects of planning quality. Thus, it may be
that other, less performance relevant aspects of the planning quality measure washed out the effect
of its cognitive effort component, and thus, associated variance in performance was attributed to
the purer measure of cognitive effort—i.e., time spent planning.

Group effort. Group physical effort initially evidenced a stronger positive relationship
with group performance in the low TC condition than in the high TC condition (see Figure 5d), but
subsequently had a main effect on group performance. Particularly for production tasks, as the
one used in this study, group effort would be expected to have greater implications for performance
on low complexity tasks than for high complexity tasks. For low complexity tasks, effort
generally leads directly to performance whereas for high complexity tasks, more cognitively
oriented factors take greater importance (as was shown above), and physical effort becomes
consequential only to the extent that it is exerted within the context of task appropriate strategy
implementation.

For example, for the task used in the high complexity condition, the combination of
resource constraints (e.g., allowable debt) and task parameters (e.g., product pricing) dictated that,
at certain times, it was more effective for groups to adopt a strategy of allowing time to elapse until
the onset of a subsequent production subperiod to sell products at higher prices. Given such
constraints, continuing to buy, build, and sell products would require greater effort, but would

ultimately result in poorer performance. In contrast, the absence of these constraints in the low TC



193

condition dictated that uninterrupted buying, building, and selling (i.e., greater effort) would lead to
superior performance. Thus, for production tasks characterized by similar strategy considerations,
group physical effort is more strongly related to performance on low, compared to high, complexity
tasks.

However, as groups gained task experience and began to develop task strategies directed
towards minimizing these periods of inactivity, physical effort became increasingly consequential
for effective performance on the high complexity task. This may explain why group physical effort
influenced group performance across TC conditions on the second trial.

Group coordination. Contrary to expectations, the results suggest group physical and
verbal coordination had a negative impact on group performance. Due to the inconsistent nature of
the observed relationships, the effects of group coordination on performance are difficult to
interpret. However, one might deduce that group physical coordination was more detrimental to
performance in trial 1 performance in the high TC condition compared to the low TC condition
because cognitive effort devoted to effective physical coordination detracts from effective
implementation of task strategies, and this fraying of focus leads to differentially poorer
performance on high complexity tasks. That group verbal coordination was negatively related to
performance on trial 2, but not trial 1, may suggest that whereas at least some communication was
necessary for all groups on trial 1, its manifestation on trial 2 indicates greater confusion and
indecision, and thus, lower performance.

An additional explanation for the general pattern of negative relationships between group
coordination and performance is that measures of coordination in this study focus on somewhat
salient behaviors, which may highlight precisely the aspects of coordination that inhibit
performance. That is, effective coordination may be more subtle, and to the extent that these

behaviors are consequently more difficult to reliably identify and measure, relationships of these
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measures with performance may be artificially amplified, but in the wrong direction. However,
these findings are contrary to expectations, and their interpretations are highly speculative.
Consequences of Group Personality Composition

Collectivism

Contrary to predictions, mean group collectivism was generally not associated with the
commitment to task composite, nor was it related to group effort or physical or verbal group
coordination. Correlations between collectivism subscales with the commitment to task composite
indicate potential differential prediction for the value for collective action subscale (negative)
compared to the preference for working in groups and subordination of individual goals to group
goals subscales (positive). However, only one of three negative correlations between the value for
collective action subscale and group commitment to task composite reached marginal levels.

The positive correlations between group commitment to task and the latter two collectivism
subscales were more consistent in terms of significance levels. Thus, group members who prefer
working with others to working alone and are willing to sacrifice personal objectives for the benefit
of the group reported higher perceptions of team commitment to the task and group goal. Though
these simple bivariate correlations of self-report measures preclude any firm cause-effect
interpretations, these relationships may indicate that individuals who are collectively oriented are
more likely to be committed to group endeavors and also, project this self-perception of task
commitment to other members of their group.

There was some indication that, contrary to hypotheses, increases in collectivism were
associated with lower levels of commitment to task for high efficacy groups and greater
commitment to task for low efficacy groups. Interestingly, these variables evidenced diametrically
opposed interactive relationship in the prediction of group physical effort, after the effects of TC

condition were partialled (also only found on trial 2). That is, higher group collectivism was
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associated with greater effort for high efficacy groups, and lower effort for low efficacy groups.

These seemingly contradictory findings present an apparent paradox regarding the
interactive effects of group collectivism and efficacy on perceived versus actual motivation.
However. close inspection of these interactions (Figures 7 through 9) indicate that observed
differences in perceived commitment to task as a function of group efficacy were manifested only
by low collectivism groups whereas differences in physical effort were manifested primarily by
high collectivism groups. That is, efficacy appeared to have a positive impact on group task
commitment only for low collectivism groups, but for not for high collectivism groups.
Conversely, group efficacy positively influenced group effort only when group collectivism was
high.

Although the results regarding the interactive effect of collectivism on group commitment
to task are not entirely clear, the interactive effect on group physical effort supports theory
(Triandis, et al., 1988) and related research (Earley, 1993). Although collectivists value group
goals and interdependence over personal goals and self-reliance, their motivation depends on
expectations they have concerning the ability and motivation of other ingroup members. Thus,
collectivists are more likely to exert effort towards group endeavors when they maintain strong
perceptions of group efficacy. In contrast, collectivists with low group efficacy perceptions are
less motivated to exert effort on the group’s behalf because they believe their efforts will not lead
to desired outcomes.

Intellectual Curiosity

Neither maximum or mean levels of group intellectual curiosity interacted with TC
condition to predict group planning or strategy effectiveness variables when group ability variables
were held constant. Nor did maximum or mean levels of group intellectual curiosity predict these

variables in the high TC condition only. Group mean intellectual curiosity did evidence a trend of
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positive bivariate correlations with group process variables and performance in the low TC
condition, but none of these correlations were significant. [n addition, group maximum intellectual
curiosity evidenced a similar trend with group performance across TC conditions. These trends in
conjunction with the lack of significant findings above suggest that either power limitations or
redundancy with group cognitive ability have inhibited the emergence of significant relationships in
their prediction of group process and performance variables.

Conscientiousness

Mean group conscientiousness did not affect group commitment to task, but there is some
evidence that when TC was held constant, it did influence trial 2 group planning quality through
time spent planning. That group conscientiousness did not influence these planning variables
initially, but did on the second trial, may reflect that conscientious groups are more likely than less
conscientious groups to refine initially developed plans. That is, all groups tend to formulate some
semblance of a plan when faced with a novel task, but conscientiousness differentiates groups who
are motivated to exert cognitive effort towards incrementally improving existing plans from those
who are not. Thus, group conscientiousness may differentiate groups who take a “satisficing”
approach from those who take a perfectionist approach to task performance.

However, the data suggests that group conscientiousness did not affect planning quality for
groups performing the high complexity task, but it was positively related to planning quality for
groups performing the low complexity task (see Figure 10). Groups who performed the high
complexity task evidenced higher quality planning processes than those performing the low
complexity task regardless of levels of conscientiousness, but only highly conscientious groups
evidenced organized and effortful planning on the low complexity task.

This interaction further bolsters the argument outlined above. Since the high complexity

task requires sifting through a greater amount of information and probable relationships between
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strategy choices and their performance consequences, groups must to engage in multiple (how
many often depends on the complexity of the task) planning-performance-feedback cycles before
they have considered an at least reasonable subset of the numerous approaches to the task. For the
low complexity task, because there is less information and fewer strategies to consider, groups
achieve this level of task planning adequacy with less task experience and feedback. Because the
initial planning period was sufficient to consider most applicable strategies for the low complexity
task, but not the high complexity task in this study, the effect of conscientiousness on planning
persistence was seen only for the low TC condition. With subsequent task trials, as groups became
more familiar with the various potential strategies for performing the high complexity task (i.e., as
the subjective complexity of the task decreased), this interactive effect may have diminished to a
main effect of conscientiousness on group planning quality.

The dearth of significant findings should not foster discouragement regarding the effects of
group personality on group motivation, cognition, and performance. First, power limitations
undoubtedly inhibited the emergence of significant findings. Second low levels of variance,
typically observed when personality measures are aggregated over individuals, attenuate their
relationships with other group-level variables. Finally, other traits not examined in the current
study may be found to be more consequential for group performance. For example, post-hoc
analyses investigating the relationships between group personality composition and other study
variables showed that mean group agreeableness evidenced strong, significant, negative
correlations with group-set goals, process and outcome CE, and group performance on all trials.
Thus, groups may perform poorly when composed of individual members who are so cooperative
that they choose harmony over effectiveness.

Implications

The implications of the study are somewhat clear. Collective efficacy affects group
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behavior and performance in potentially meaningful ways, and these effects likely vary as a
function of situational characteristics. Further, the effectiveness of particular group processes also
vary as a function of situational characteristics. Thus, interventions aimed at improving group
efficacy, group process, and ultimately, group performance must address the potential influences of
task and other characteristics in order to maximize their effectiveness. Further, both the
personality characteristics of individual members, and the potential for their consequences to vary
with other group inputs (e.g., group efficacy level) and situational influences, may be crucial
factors to consider in the formation of effective teams.

Qualifications

That the collective efficacy manipulation used in the current study had few significant
effects on study variables, particularly for group process and performance variables, threatens the
internal and statistical conclusion validity (Cook & Campbell, 1979) of interpretations of
numerous findings outlined above and conclusions summarized below. The failure to find group
differences in process and performance due to CE condition is most reasonably explained by a
combination of two factors: a) too weak of an experimental manipulation, and b) low statistical
power.

As for the CE manipulation, it is likely that groups in the low CE condition were not
adequately discouraged by the bogus feedback they received. Groups in the low CE condition were
given feedback regarding their group’s performance on the practice trial task as well as that
regarding the group’s compatibility and capability purportedly based on their responses to the
personality inventories and cognitive ability test. For both types of feedback, low CE groups were
told that they had scored in the bottom 21-30% of referent groups. It is likely that had groups
received feedback that they had scored in the bottom 10% of referent groups on these indices (high

CE groups were told they performed in the top 10%), the heightened ego-threat of such feedback
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may have invoked the anticipated CE effects on group behavior and performance.

As was described fully in the Method section, a methodological flaw in the study resulted
in the elimination of 16 of an initial 68 experimental groups from study analyses. As a resuit,
requisite hypothesis tests already characterized by low statistical power, particularly given the
complexity of proposed hypotheses, were conducted despite violations of statistical rules of thumb
and low likelihood of significant findings. Primarily, these violations included low predictor to
subject ratios in multiple regression equations which result in overpartitioning of criterion variance
and consequently, unstable (i.e., sample-specific) regression coefficients and lower likelihood of
significant findings. However, in all cases, decisions to conduct regression analyses that violate
predictor to subject ratios were deemed necessary given important conceptual considerations
regarding the inclusion of common causes of given criteria (e.g., hypothesis 7).

Cohen & Cohen (1983) suggest that decisions regarding employing statistical tests that
omit common causes hinge on “whether their probable effects would be sufficiently large to bias
seriously the estimated effects of the observed variables™ (p. 354). In effect, these decisions reflect
the judgment that the omission of particular common causes may have produced spurious findings,
and that this consideration outweighed concerns regarding the consequences of violating predictor
to subject ratios— i.e., threats to external validity and likelihood of significant findings.
Considering the latter consequence of these limitations, marginal findings were considered and
interpreted along with statistically significant findings.

Because the experimental manipulation of efficacy was not effective, tests of the
consequences of collective efficacy were conducted with measured group efficacy variables. This
threat to the internal validity of the study further qualifies conclusions that intimate cause-effect
relationships of collective efficacy with other variables. That is, whether the observed effects can

accurately be classified as “consequential” is in itself questionable.
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Further, in many cases, tests of these “consequences” of efficacy were conducted within
TC conditions, and because different patterns of relationships between measures of CE and other
variables as a function of TC condition were not tested for significant differences, no definitive
conclusions can be made regarding differential effects of CE as a function of task complexity.
That is, just because a given relationship is significant in one condition and nonsignificant in its
counterpart condition does not necessarily suggest differential validity of the relationship.
However, given the complexity of the hypotheses, the number of variables required for tests of
interactions (i.e., each variable multiplied by the moderating variable), and the already low
statistical power characterizing tests of hypotheses, this solution appeared to be most reasonable.
Though the conclusions are not definitive, they do at least implicate the potential for differential
effects of collective efficacy as a function of task complexity.

With respect to analyses testing hypotheses regarding the consequences of group
personality, the omission of other direct common causes included in the group performance
framework shown in Figure 3 leaves open the potential for spurious findings. However,
hypothesized direct common causes were omitted for two reasons. First, this figure, depicting the
potential interplay among factors that may influence group performance, is not a “model” and was
shown only to provide a framework outlining the hypotheses developed for this study. Second,
personality measures aggregated over group members generally yield measures with low variance,
and thus, it is unlikely to find significant relationships between these and other group variables
unless group personality composition variables are manipulated.

Finally, since groups eliminated from the study were those who performed particularly
poorly on the practice trial, they tended to be about one SD lower in mean group cognitive ability
than groups who were retained. As a result, findings and conclusions may not be generalized to the

population, but rather only to a subset of the population who are comparable in group cognitive
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ability to those groups whose data were retained for analysis.
Future Research

Clearly, the number and severity of qualifications to the above conclusions strongly
suggest that future research is required to confirm and clarify findings from the current before any
attempt is made to build on them. Follow-up research might examine similar consequences of
collective efficacy with a more effective CE manipulation or different methods for manipulating
CE. Also, future research is necessary to further elucidate the similarities and differences in
process and outcome measures of collective efficacy, in terms of measurement, the nature of their
relationship to one another, and their consequences for group motivation and cognition.

Other studies of the moderating effects of task complexity on consequences of collective
efficacy might be conducted with different types of tasks. The current study used a production
task that required only a moderate amount of interdependence among group members. Similar
studies with other tasks that vary along different task characteristics are likely to provide
interesting differences in the nature of the consequences of collective efficacy, and the moderating
effects of various task characteristics. Further, the same can be stated regarding potentially
differential consequences of collective efficacy as a function of other situational/environmental
characteristics such as reward systems, competition, resource scarcity, control, and stressors in the
environment other than task complexity.

Finally, with the renewed enthusiasm regarding consequences of personality for individual
job performance (e.g., Barrick & Mount, 1991; Hough, Eaton, Dunnette, Kamp, & McCloy, 1990;
Tett, Jackson, & Rothstein, 1991, etc.) and the current emphasis on the study of groups in
industrial/organizational psychology, the climate for investigations of the consequences of group
personality composition on work behavior and performance is rife with opportunity and promise.

Considering the problems associated with aggregation of personality scores over individuals in



groups (e.g., low variance), the most fruitful endeavors in this area are likely to be narrowly
focused studies in which certain aspects of group personality is manipulated rather than measured.
Though the manipulation of group personality is time consuming and often logistically difficult,
the current receptiveness to this area of study coupled with the development of advanced statistical

methods for analyzing group data makes the potential or groundbreaking findings extraordinary.
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INSTRUCTIONS: MANUFACTURING GAME
(Low TC)

The Game:

You are a business organization that manufactures the following products: jeeps, robots, and
boats. In this exercise, you will purchase raw materials (i.e., LEGO blocks) from the supplier, build
products using these raw materials, and then sell finished products back to the supplier for a profit. You
will be given information regarding the costs of different types of materials and the selling prices of the
different products you may build during the production period.

Instructions:

You will have up to 10 minutes to prepare your approach to the task and to decide the type and
amount of materials your team will purchase for your first order. You need not use the entire planning
period, but time you do not use in the planning period will not be added to the production period. When
your team is done planning, write down the team's first order on the order sheet provided and inform the
supplier that you are ready to begin. If your team is not done planning after the allotted time expires, the
supplier will notify you, and you will be asked to mave on.

When making orders, have one team member bring the tray up to the supplier and present
him/her with the written order indicated on the order sheet. Your team will be given 10 minutes to build
products, order more supplies, build more products, etc. (15 minutes for performance trials). To sell
products, you must present them to the supplier. If they are not correctly constructed, they will be
returned for repair.

You have $10,000 in start-up funds, and your team's debt may not exceed $10,000 at any time
during the performance session. The product(s) your team chooses to build, and how you go about
organizing production is entirely up to you. The objective of the game is to make as much profit as
possible during each production period.

You have:

1. an information sheet depicting front and side-view sketches of all LEGO materials. These materials
are: 2X2 block, 1X1 block, 2X4 block, 1X2 block, and wheels.

2. market information which includes a list of costs for each unit of the above materials (e.g., 2X2 block,
wheels) and selling prices for each completely and accurately constructed product.

3. front and side-view sketches of each product (e.g., robot) completely constructed along with a list of the
parts needed to complete it (e.g., 11 - 2X2 blocks, 10 - 2X4 blocks).

4. one completely constructed model for each product.

5. order sheets, on which you will write down each order for raw materials.

Important poeints to keep in mind:

1. Assembly instructions must be followed exactly for the products to be saleable. Products that do not
structurally match the model will not be bought by the buyer. (Colors do not have to match.)

2. You may ask the supplier how much time is remaining at any time during planning or production
periods.

3. All transactions must be completed prior to the end of the production session.

4. In order to make more products, you may buy more supplies at any time during the production period as
long as your debt does not exceed $10,000.

5. Your objective is to make as much profit as possible. Your profit will be determined by subtracting the
total costs of materials purchased from total sales revenue (total sales - total costs).




218

INSTRUCTIONS: MANUFACTURING GAME
(High TC)

The Game:

You are a business organization that manufactures the following products: jeeps, robots, and
boats. In this exercise, you will purchase raw materials (i.e., LEGO blocks) from the supplier, build
products using these raw materials, and then sell finished products back to the supplier for a profit. You
will be given information regarding the costs of different types of materials and the selling prices of the
different products you may build during the production period. These costs and selling prices will change
every 5 minutes during the production period.

Instructions:

You have up to 10 minutes to prepare your approach to the task and to decide the type and
amount of materials your team will purchase for your first order. You need not use the entire planning
period, but time you do not use in the planning period will not be added to the production period. When
your team is done planning, write down the team's first order on the order sheet provided and inform the
supplier that you are ready to begin. If your team is not done planning after the allotted time expires, the
supplier will notify you, and you will be asked to move on.

When making orders, have one team member bring the tray up to the supplier and present
him/her with the written order indicated on the order sheet. Your team will be given 10 minutes to build
products, order more supplies, build more products, etc. (15 minutes for performance trials). However,
keep in mind that every 5 minutes the costs of materials and selling prices of products will change. To
sell products, you must present them to the supplier. If they are not correctly constructed, they will be
returned for repair.

You have $10,000 in start-up funds, and your team's debt may not exceed $10,000 at any time
during the performance session. The product(s) your team chooses to build, and how you go about
organizing production is entirely up to you. The objective of the game is to make as much profit as
possible during each production period.

You have:

1. an information sheet depicting front and side-view sketches of all LEGO materials. These materials
are: 2X2 block, 1X1 block, 2X4 block, 1X2 block, and wheels.

2. market information which includes a list of costs for each unit of the above materials (e.g., 2X2 block,
wheels) and selling prices for each completely and accurately constructed product for each 5 minute
interval of the production period.

3. front and side-view sketches of each product (e.g., robot) completely constructed along with a list of the
parts needed to complete it (e.g., 11 - 2X2 blocks, 10 - 2X4 blocks).

4. one completely constructed model for each product.

5. order sheets, on which you will write down each order for raw materials.

Important points te keep in mind:
1. Assembly instructions must be followed exactly for the products to be saleable. Products that do not

structurally match the model will not be bought by the buyer. (Colors do not have to match.)

2. You may ask the supplier how much time is remaining at any time during planning or production
periods.

3. The value of each transaction depends upon the S-minute interval in which it was made. Since prices
will change every 5 minutes, so will the profitability of the products you sell.
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4. All transactions must be completed prior to the end of the production session.

5. In order to make more products, you may buy more supplies at any time during the production period as
long as your debt does not exceed $10.000.

6. Your objective is to make as much profit as possible. Your profit will be determined by subtracting the
total costs of materials purchased from total sales revenue (total sales - total costs).
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Material Costs
Part
2X4
2X2
1X2
1X1

Wheels

Selling Prices
Product
Jeep
Boat

Robot

MARKET INFORMATION
(Practice — Low TC)

Cost
100
50
100
50

500

Market Price

2500

2700

1000



Material Costs
Part
2X4
2X2
1X2
1X1

Wheels

Selling Prices
Product
Jeep
Boat

Robot

MARKET INFORMATION
(Trials 1 & 2 - Low TC)

Cost
100
50
100
200

700

Market Price

3000

1000

2300
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MARKET INFORMATION- Minutes 0:00 to 5:00
(Practice — High TC)

Material Costs
Part Cost
2X4 100
2X2 50
1X2 100
1X1 50
Wheels 500
Selling Prices
Product Market Price
Jeep 5000
Boat 2000

Robot 1000
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MARKET INFORMATION-— Minutes 5:01 to 10:00
(Practice — High TC)

Material Costs
Part Cost
2X4 100
2X2 50
1X2 100
1X1 200
Wheels 700

Selling Prices

Product Market Price
Jeep 3000
Boat 1000

Robot 3500
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MARKET INFORMATION- Minutes 0:00 to 5:00
(Trials 1 & 2 - High TC)

Material Costs
Part Cost
2X4 80
2X2 60
1X2 40
1X1 20
Wheels 200
Selling Prices
Product Market Price
Jeep 3000
Boat 2300

Robot 2000



MARKET INFORMATION— Minutes 5:01 to 10:00
(Trials 1 & 2 — High TC)

Material Costs
Part Cost
2X4 100
2X2 200
1 X2 50
1 X1 20
Wheels 200
Selling Prices
Product Market Price
Jeep 2000
Boat 4000

Robot 2500
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MARKET INFORMATION- Minutes 10:01 to 15:00
(Trials 1 & 2 — High TC)

Material Costs
Part Cost
2X4 100
2X2 50
1X2 100
1 X1 200
Wheels 700
Selling Prices
Product Market Price
Jeep 3000
Boat 1000

Robot 3500
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ORDER SHEET
(Practice — Low TC)

Each part that you may order is listed below with its cost in parentheses. For each order you
place, please write down the number of each type of part you want to order in the appropriate
spaces below. For parts that you do not want any of, leave the space blank. For example, if
you want 10 two-by-fours (2 X 4), 7 two-by-twos (2 X 2), and 6 one-by-twos (1 x 2), then
your order should look like the example listed on the first line below.

PARTS
Order # 2X4 2X2 1X2 1X1 wheels
(100) (50) (100) (50) (500)
Example 10 7 6

10.
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ORDER SHEET
(Practice — High TC)

Each part that you may order is listed below with its cost for each 5 minute interval listed in
parentheses. For each order you place, please write down the number of each type of part you
want to order in the appropriate spaces below. For parts that you do not want any of, leave the
space blank. For example, if you want 10 two-by-fours (2 X 4), 7 two-by-twos (2 X 2), and 6
one-by-twos (1 x 2), then your order should look like the example listed on the first line below.

PARTS
Order # 2X4 2X2 1X2 1X1 wheels
0:00-5:00 (100) (50 (100) (50) (500)
5:01-10:00 (100) (50) (100) (200) (700)
Example 10 7 6 _

10. -
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ORDER SHEET

(Trials 1 & 2 — Low TC)

Each part that you may order is listed below with its cost in parentheses. For each order you
place, please write down the number of each type of part you want to order in the appropriate
spaces below. For parts that you do not want any of, leave the space blank. For example, if
you want 10 two-by-fours (2 X 4), 7 two-by-twos (2 X 2), and 6 one-by-twos (1 x 2), then
your order should look like the example listed on the first line below.

PARTS
Order # 2X4 2X2 1X2 1X1 wheels
(100) (50) (100) (200) (700)
Example 10 7 6

10.



234

ORDER SHEET
(Trials 1 & 2 - High TC)

Each part that you may order is listed below with its cost for each 5 minute interval listed in
parentheses. For each order you place, please write down the number of each type of part you
want to order in the appropriate spaces below. For parts that you do not want any of, leave the
space blank. For example, if you want 10 two-by-fours (2 X 4), 7 two-by-twos (2 X 2), and 6
one-by-twos (1 x 2), then your order should look like the example listed on the first line below.

PARTS
Order # 2X4 2X2 1X2 1X1 wheels
0:00-5:00 (80) (60) (40) (20) (200)
5:01-10:00 (100) (200) (50) (20) (200)
10:01 - 15:00 (100) (50) (100) (200) (700)
Example 10 7 6 _

10.



LOG SHEET #1

(Practice — Low TC)
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GROUP NUMBER: ___
ORDERS 2X4 12X2 1X2 1X1 | wheels
0:00-10:00 (100) (50) (100) (50) (500)
TIME COST
1.
2.
3.
4.
5.
6.
7.
8.
TOTAL
COST:

SALES 0:00 to 10:00
JEEPS

(2500)
BOATS

(2700)
ROBOTS

: (1000)
TOTAL SALES:
SALES - COSTS =NET PROFIT
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LOG SHEET #1
(Trials 1 & 2 - Low TC)

GROUP NUMBER: TRIAL (circleone): 1 2
ORDERS 2X4 [2X2 1X2 1X1 | wheels
0:00-15:00 (100) | (50) (100) (200) | (700)
TIME COST
1.
2.
3.
4,
5.
6.
7.
8.
TOTAL
COST:

SALES 0:00 to 10:00
JEEPS

(3000)
BOATS

(1000)
ROBOTS

(2300)

TOTAL SALES:

SALES - COSTS =NET PROFIT



LOG SHEET #1
(Practice - High TC)
GROUPNUMBER: ___
ORDERS 2X4 2X2 1X2 1X1 wheels
0:00-5:00 (100) (50) (100) (50) (500)
5:01-10:00 (100) (50) (100) (200) (700) TIME COST
I.
2.
3.
4.
S.
6.
7.
8.
TOTAL
COST:

SALES 0:00 to 5:00 5:01 to 10:00
JEEPS

(5000) (3000)
BOATS

(2000) (1000)
ROBOTS

(1000) (3500)
TIME PERIOD
TOTALS

TOTAL SALES:

SALES

- COSTS =NET PROFIT



LOG SHEET #1

(Trials 1 & 2 — High TC)
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GROUP NUMBER: TRIAL (circleone): 1 2
ORDERS 2X4 2X2 1X2 1X1 wheels
0:00-5:00 (80) (60) (40) (20) (200)
5:01-10:00 (100) (200) (50) (20) (200)
10:01-15:00 (100) (50) (100) (200) (700) TIME COST
1.
2.
3.
4.
5.
6.
7.
8.
TOTAL
COST:

SALES 0:00 to 5:00 5:01 to 10:00 10:01 to 15:00
JEEPS

(3000) (2000) (3000)
BOATS

(2300) (4000) (1000)
ROBOTS

(2000) (2500) (3500)
TIME PERIOD
TOTALS I

TOTAL SALES:
SALES -COSTS =NET PROFIT



LOG SHEET #2

Group #: __
Manipulation (circle): hi CE hi CE
hi TC lo TC

PRACTICE TRIAL:

Planning
Time Requests:

Gender Composition (circle): M M M F F F

239

Date:

lo CE lo CE
hi TC lo TC

Time Spent:

Performing
Time Requests:

Defects:

PERFORMANCE TRIAL 1

Planning
Time Requests:

Time Spent:

Performing
Time Requests:

Defects:

PERFORMANCE TRIAL 2

Planning
Time Requests:

Time Spent:

Performing
Time Requests:

Defects:
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APPENDIX B

Measures
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Collectivism
subordination of personal goals to those of the group

1.
2.
3.

4.

People in a work group should be willing to make sacrifices for the sake of the work group.

People in a work group should recognize that they are not always going to get what they want.
People should be made aware that if they are going to be a part of a work group, they are sometimes
going to have to do things they don't want to do.

An employee should accept the group's decision even when personally he or she has a different
opinion.

preference for working in groups over working alone

5.
6.

7.

I prefer to work with others in a group rather than work alone.

Given the choice, | would rather do a job where I can work alone rather than do a job where [ have to
work with others in a group. (R)

Working with a group is better than working alone.

value for interdependence and collective action over self-reliance

8.

9

10.
1.
12.
13.
14.

People in a work group should do their best to cooperate with each other instead of trying to work
things out on their own.

To be superior, man must stand alone. (R)

Problem solving by groups gives better results than problem solving by individuals.

If you want something done right, you've got to do it yourself. (R)

In the long run, the only person you can count on is yourself. (R)

One does better work working alone than in a group. (R)

Only those who depend on themselves get ahead in life. (R)

Intellectual curiosity (i.e., ideas facet of NEQ openness)

[ I o R R U R R

. I often enjoy playing with theories or abstract ideas.

. I find philosophical arguments boring. (R)

. I enjoy solving problems or puzzles.

. | sometimes lose interest when people talk about very abstract, theoretical matters. (R)

. [ enjoy working on "mind-twister" type puzzles.

. I have little interest speculating on the nature of the universe or the human condition. (R)
. I have a lot of intellectual curiosity.

. I have a wide range of intellectual interests.

Conscientiousness

competence

. I'm known for my prudence and common sense.

. I don't take civic duties like voting very seriouslv. (R)

. I keep myself informed and usually make intelligent decisions.
.  often come into situations without being fully prepared. (R)

. I pride myself on my sound judgements.

. I don't seem to be completely successful at anything. (R)

I'm a very competent person.

. [ am efficient and effective at my work.






